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—— Benoa! the glooms difclofe, 
I fee the fountains in their infant beds ; 
Deep, deep I hear them labouring to get free ; 
I fee the leaning ftrata—— 
— The layers then 
Of mingled ores, of more retentive earths ; 
The gutter’d rocks, the mazy-running clefts,” 
That, while the rifing vapour they tran{mit, 
Reftrain its motion and forbid its wafte : 
I fee the rocky fiphons ftretch’d immenfe, 
The mighty refervoirs of harden’d chalk 
Or ftiff compacted clay, capacious form’d: 


O’erflowing thence, the congregated ftores, 
The chryftal treafures of the liquid world, 
Through the ftirr’d fands a bubbling paflage 
burft, ; 

And welling out, around the middle fteep, 
Or from the bottom of the bofom’d hills 
In pure effufion flow. : 
But who their virtues can declare? who pierce, 
With vifion pure, into thefe fecret ftores 

Of health, and life, and joy? 


THOMSON. 
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Page 49. line x. fora read is. 
53 13+ for Thirmal’s read thermal. 
61. 10, for laffine read laffonee . 
114. 6. for acid read air. 
316. — laft, dele was. 
337. 11. dele as well as aerated. 
255- 20, and, in fome other pages, for fervugi- 
wous read ferrugineous. 
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HEN I firft formed a defign 

of going to Spa, Aix-la-Cha- 

pelle, and the adjoining places, fo filled 
with mineral waters, in the fummer of 
the year 1787, I propofed little more 
to myfelf than merely amufement, and 
to collect, if poffible, fome better in- 
formation of the nature of thofe cele- 
brated fountains, of which fuch differ- 
ent and imperfect accounts have been 
given to the public, by a great variety 
of writers upon them : for, having been 
engaged for near forty years in a very 
extenfive range of medical practice, in 
a large. and populous town, fituated . 
B nearly 
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nearly in the central part of England, 
my attention had neceffarily been di- 
rected to fubjeéts of this kind; and I 
had frequently directed the ufe of fome 
of thefe mineral waters to my patients, 
on the authority of the beft authors I 
could collect, who had written upon 
them. 

The long-accuftomed habits of con- 
{tant employment in medical bufinefs, 
and a ferious attention to every branch 
of medical knowledge for fo great a 
leneth of time, foon induced me to 
enlarge my plan, and to provide my- 
felf with every neceffary implement 
and apparatus to make a chemical ana- 
lyfis of thefe feveral waters on the fpot, 
and to eftablifh, if poffible, a fixed 
ftandard of their feveral component 
parts, and deduce from thence fome 
certain rules for the reat’ medicinal 

ufes 
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ufes of fo irmportant a part of the Ma- 
teria Medica. ° 

’ The confideration, however, that fo 
many men, and fome of them of great 
character, had already laboured in thé © 
fame field, without attaining to fo de- 
firable a purpofe, would have checked 
a lefs ardent zeal to be of ufe to my 
brethren in the profeffion, as well as to 
mankind in general. So numerous 
have been the various writers upon 
Mineral Waters, that’ an auchor* of 
no little eminence on thefe fubjeéts in- 
forms us, that he has been affured by 
a gentleman of great reading, that up- 
wards of a thoufand treatifes have been 
written on the fubject of mineral wa- 
ters only ; and the celebrity of ‘the 
waters of Spa, in the bifhoprick of 


_.* Dr. Falconer, of Bath. 
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Liege, in Germany, has, I think 1 
can fafely fay, already excited the in- 
duftry-of at leaft an hundred of thefe 
writers 5 and to add to fo long a lift of 
hiftories, eflays, cc. already made, may 
be deemed fuperfluous, and abfolutely . 
unreceffary ; and the very attempt 
muft,demand an apology, at leaft, to 
be made to the public, for obtruding 
upon it any additional burden on fo 

trite a theme. : : 
Great as the improvements are that 
have been made, by the very eminent 
men of thefe.days, in every part of Eu- 
rope, and in all branches of fcience, 
efpecially philofophical chemiftry (al- 
though ftill in its infancy) a fcience the 
“moft conducive of any to ufeful dif- 
“coveries in medicine, it may be deem- 
ed extraordinary, that the knowledge 
of the ‘real ath Pla of* mineral 
waters> 
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waters, has not acquired equal ad- 
vances to the other branches of iekine 
knowledge., ols dae 
o But, however, fufticient improve- 
ments have been already made abun- 
pave to eftablith thefe two, fats 5 ft. 
ed to be, er in ria favoured 
neral waters have been ideal ; ad. 
‘That the general impregnations: in 
mineral waters are much fewer in 
number than moft of the. writers on 
thefe fubjects have been willing to 
allow. 

The adoption of thefe truths will 
tend to filence all thofe cavils, again{t 
any attempts to analyfe by art different 
mineral waters, which are founded on 


thefe two reafons: 1ft. A fuppofed - 


impoffibility of fuch an analyfis being 
ever carried to the wifhed-for point of 
B 3 perfection ; 
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perfection ; 2d. That the imperfec- 
tions in the attempts will be apt to 
miflead mankind, by fubftituting falfe 
and uncertain theories in the room of 
lonig-eftablifhed principles and facts. 
_ The author of the following Effays 
would not wifh to be thought defirous 
of leffening the merits of the writers 
upon the feveral mineral waters, 
which, he has felected for his analyfis : 
as he is ready to acknowledge that 
fome ufeful difcoveries, and very per- 
tinent remarks and obfervations may 
be found in many of them. But who- 
ever will take the trouble of reading 
through the numerous writers on the 
‘mineral waters ef Spa only, will have 
fufficient reafon to, lament how very 
little the real knowledge of their com- 
ponent parts has been advanced, not- 
withftanding the great improvements 
held 


Cy 
held forth for the true inveftigation of 
them by modern chemiftry, 

AN the writers upon thefe waters, 
who lived or wrote before thefe’ ac- 
quirements were obtained, are fo far 
from giving any real information of 
their compofition, that their deduc- 
tions are derived from falfe principles, 
and founded in error: and many of 
the later authors feem either to be ig- 
norant of thefe difcoveries, or have 
not properly availed themfelves of the 
benefit and advantages of them. 

If real fcience and great knowledge 
are ever united with diffidence’ and 
candour, few only of the many writers 
upon mineral waters have any great 
claim to fo bleffed a combination : 
for there are hardly any other kind of 
writers who affume, the, fame degree of 
confidence in their own abilities, or 

| Be Nho 
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who affect a higher or a more diéta~. 
torial {tyle, even when they are writ- 
ing from mere conjecture and fpecu- 
lation; for fome of them never vifited 
the fountains which they have chofen 
for the fubjects of their difquifitions. 

However fimple in their compo- 
fition many of the moft ufeful and 
celebrated mineral waters fhall be 
found on the chemical examination of 
them, good and experienced phyfi- 
cians will not readily adopt an opi- 
nion, which-has been advanced by fome 
of the beft chemifts and natural phi-~ 
lofophers of thefe times, that ‘artificial 
mineral waters may be prepared, by 
the bare union of thefe fimple compo- 
nent parts in pure or diftilled water, — 
which fhall be not'only equal, but fu-— 
perior, in, their falutary effects in the ° 
cure of difeafes, to) the ‘original mi 

; neral 
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neral waters as they are prepared by 
nature. | , 

I would. not by any means be 
thought to derogate from the tranf- 
cendant merits. of two of thefé great 
writers, and who appear to be the 
mott ftrenuous and fanguine advocates 
in advancing and fupporting the opi- 
nion of, the equality and fuperiority 
even of the. artificial mineral waters 
over the original ones, ;when taken on 
the {pot ;, and fhall only beg leave to 
obferve, that my own experience, ‘du- 
ring my refidence*at’ one of thefe cele- 
brated mineral fountains, and a faith- 
ful attention to the effects of the artifi- 
cial as well-as the: natural ones, com- 
pel me, though with reluctance, to ex- 
prefs my diffentfrom fuch an opinion’: 

and fhall with to ftrengthen'my’ ‘diffa- 
tsfadtion, in oppofition to fuch great 
authorities, 
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authorities, by obferving how deficient 
the means of imitating thefe waters by 
art will be found; that it will appear 
in the courfe of this analyfis, by real 
experiment, that fome of the mineral 
fprings at Spa do really contain a 
greater quantity of elaftic permanent 
gas, in their water on the fpot, than 
can be united with common water by 
any poffible artificial means ; and this 
abundant union of aerial acid may 
poffibly be effeéted with the real mine- 
ral water by fome extraordinary de- 
grees of preffure in its paflage through 
the earth, which can never be attained 
to by any artificial means on its fur- 
face. | 

In order to enable the reader of the 
following pages, who is not converfant 
in enquiries of this kind, the better to 
underftand the’ feveral experiments 
> 4 hereafter 
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hereafter made on the different mine- 
ral waters, of which the analyfis is at- 
tempted, through the improvements in 
modern chemiftry, an introduétory ac- 
count will be prefixed to the analyfis, of 
the feveral agents, which are of fuch 
confequence in the formation of mine- 
ral waters, and which can alone ren- 
der them fo highly falutary, and of 
fach infinite ufe and importance in the 
cure of difeafes, when every othet 
means of relief from medicinal aid is 
and mutt neceffarily be defective. 


THE 
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INTRODUCTION, 


FOHE firft and moft important 
; ‘agent in the formation of mi- 
neral waters is the aerial acid, which 
is combined in feveral of the moft ce- 
jebrated mineral fountains in very large 
quantities, and which aéts as the fol- 
vent of the feveral ingredients that en- 
ter into the compofition of them, 
without the aid of a vitriolic or any 
other mineral acid. 

That fixed, fixible, mephitic air, or 
by whatever term it is denominated, 
contains a real acid, /ui generis, can be 
no longer doubted of, after the very 
fatisfactory experiments that were made 

on 
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on this fubject by the late excellent 
chemift Mr. Bewley, and by feveral 
_ othér eminent authors fince his time ; 
and which is called, by Sir Torbern 
Bergman of Sweden, by the general 
term The Aerial Acid. 

‘The moft.common method: of im- 
_ pregnating diftilled or pure water with 
the aerial acid, is performed. by col- 
lecting it, by the means of a proper 
apparatus, from. a fermenting mixture 
of chalk and: oil of vitriol.—It may be 
of fome importance, for the clearer un- 
derftanding: the feveral .experiments 
hereafter made for the analyfis of the 
Spa waters in particular, to fhew, that 
in the preparation and collecting the 
aerial acid in water, there will not be 
the fmalleft portion of the vitriolic acid 
contained in it rendered volatile, as 
might be fuppofed, by the a& of effers 
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vefcence, and carried up with the ae- 
rial acid into the receiving veffel in 
the upper part of the apparatus. ~ 

The ingenious Mr. Hey has made 
a fet of curious experiments (vide the 
Appendix of the firft volume of Dr. 
Prieftley’s Experiments on Air) in or- 
der to difcover, whether the acidulous 
tafte, difcovered in water which is im- 
pregnated with this kind of air, was 
owing to the prefence of any mineral 
acid in it, or only to the union of the 
aerial acid which it had abforbed from 
the vapour of the effervefcing fubftan- 
ces. 

From thefe experiments it appears, 
that if a tea-fpoonful of the fyrup of 
violets fhal] be mixed with an ounce of 
diftilled water, faturated with aerial acid, 
procured from chalk effervefcing with 
the vitriolic acid, no change whatever, 

. either 
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either on its firft mixture, or after it 
had ftood twenty-four hours, was dif- 
coyered in the colour of the fyrup of 
violets, except what was occafioned by 
its dilution in an ounce of the water 
thus prepared: neither could he dif- 
cover any difference in the colour of 
the fyrup, whether it was mixed with 
plain diftilled water, or with an ounce 
of diftilled water faturated with the 
aerial acid; but in one ounce of the 
acidulated water, taken from a pint of 
it, into which one drop only of the 
oil of vitriol had been put, on adding 
a tea-fpoonful of the fyrup of violets a 
_ manifeft change of colour was feen 
in the mixture, from what had ap- 
peared before the vitriolic acid was 
added to it. Yet Bergman, amongft 
other experiments to prove fixed air 
to be an acid, tells us, that it’ changes 

t the 
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the blue juice of turnfole into red; 
and Mr. Hey confirmed it by expe- 
riment here; and moreover informs us, 
- that when water is tinged blue with 
the juice of turnfole, and afterwards 
changed to red by the aerial acid, on 
expofure again to the common atmo- - 
fpherical air, it will refume again its 
blue colour.—This celebrated Swed- 
ifh chemift, upon this fubjeg, relates, 
that fyrup of violets, and many other 
blue vegetable juices, will not be 
changed to a red colour by the aerial. 
acid ; yet the tinéture of turnfole, of all. 
known tinétures the moft obfequious 
to acids; infomuch’ that the flighteft - 
veftiges of acidity, which are not to be 
difcovered by any other methods of 
trial, are by this tinéture readily de- 
tected.— It may be neceffary, for the 
inftru€tion of the reader who has not 
ftudied 
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ftuidied much this part of philofophi- 
cal chemiftry, to obferve, once for all, 
that in- reading different authors who 
treat on thefe fubjects, it behoves him 
to diftinguifh particularly between 
what is here called fixed air, and com- 
mor atmofpherical air ; for all authors’ 
who wrote before the years 1767 or 
1768, defcribe the effects of air in 
’ giving: a quick, lively: tafte to water, 
and indeed to many other natural pro- 
duétions: they never fuppofed that there 
was really any difference between com- 
mon atmofpherical air and this pecu- 
liar kind of air, which is the fubjeét of 
our prefent enquiry; they obferved 
only, in general, that fome certain fub- 
ftances, on mixing them together, as 
well as fome proceffes in nature, gene- 
rate air, and others abforb it; on a 
bare fuppofition, that the diminution of 

C air 
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air was only afeparation of it from the 
common mai{s in the fubftance, with- 
out any change happening inithe pro- 
perties of what remained behind ‘in the 
mafs. 

_ This.difcovery is tad to: shed stile 
éphinidl fagacity of Dr..Prieftley ; who 
-refiding about that ame vat» Leeds, 
in the neighbourhood *ofi-a obrewery 
(which: circumftance led him» to’ pay 
particular attention tothe hiftory of 
air in general, and the generation or fe- 
parationv of it from) different) bodies) 
and happening» at the fame time’ to 
read Dr. Brownrig’s paper: on. Spa 
water, ‘availed: himfelf of the happy 
‘opportunity.-of the adjoining brewery 
to collect’ this air, by placing fhallow 
veffels filled with water within the re- 
cion of the fixed air, floating on the 
iurface of the fermenting vefiels ; and 

| leaving 
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Aeaving them there all night, he gene- 
rally found the next morning, that the 
water had acquired a very fenfible and 
-pleafant impregnation ; and expreffinge 
peculiar fatisfaction on firft tafting this 
water, breaks out in the enthufiafm of 
the true ardour ‘of genius, “ that this 
“water was the firft of its kind that 

“© had ever been tafted by:man.”) ’ 
To eftablith the fact, that fixed air ts 
‘a real and true acid, r will notibe ne- 
ceflary, in.fuch:a treatife as this; to give 
a minute: detail of the various expe- - 
ximents that have been made by the 
firft . chemifts, by which this doc- 
trine is confirmed, that it is really pof- 
feffed of all the properties that belong 
to acids in general, and that it is en- 
dowed with moft of thofe charaéteriftic 
marks which are peculiar to acids, and 
which ‘diftinguifh them from, all other 
C fubftances 
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fubftances in nature; and fixed air 
- muft therefore either be'a real acid, or 
we are not in poffeni on of any certain 
criterions of acids. , 

~ Fixed air ‘Ys alfo capable of being’ 
united with other fi ubftances, as well as 
water, folid as well as fluid Bodies ; and 
fuch fubftances, when fattirated with 
fixed aif, will in the following eflays 
be faid to be aerated, to indicate that 
they ‘contain that acid which’ is’ ever’ 
prefent in common air, ‘in the’ fame 
manner as fuch falts as" are fatuz tated’ 
with a vitriolic acid, are ‘denominated ’ 
by the term vitriolated, joined to’ “the | 
name of the bafe with which’ that aot 
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is united.” 
From thefe experiments, fully afcer- 

tained, we may learn the | following" 

facts, of the perfect agreement and fi- 


militude’ 1 in ‘operation '# fixed air with 
: all 
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all other, acids. It excites, a. di ifting . 
fenfation, on the organ of tatte ; it 
changes the blue tin@ture of turnfole to 
ted; it attacks the fixed alkalies, ren- 
ders them. mild. and chryftallizable ; : 
the volatile alkalies it_renders more 
fixed, Jefs pungent, | and chryftallizes 
them ; | pure lime, when only faturated 
with it, “becomes lefs. acrimonious and 
indiffoluble ; give a. fuperabundant 
quantity of fixed air to. pure lime, and 
it ‘becomes | again foluble ; it acts in 
the fame manner on terra ponderofa. 
With magnefia i it forms. a chryftalliza- 
ble neutral. ‘earthy. fale; with iron, 
zinc, and manganefe, it forms, {alts ; 
diffolve thefe falts in water, and it will 
redden the blue tincture ofturnfole. Tt 
exerts elective attraCtions, both double 
and fimple ; 3. it, forms a precipitate with 
lige all 
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all fubfances diffolved in pure alka- 
lies; it is volatile in a great degree, 
and very readily, although part of it 
will remain tenacioufly. united with 
boiling water, but that will be readily 

etached by congelation, in a fimilar 
manner as the weaker acids are con~ 
centrated by a fimilar degree of cold ; 
and, finally, it eagerly attaches. itfelf to 
all phlogifticated bodies, 

It would be a tedious and unprofi- 
table tafk to inveftigate the ground of | 
the theories contained in the immenfe 
variety, which in the earlier days of 
chemiftry appeared on the fubjedt of 
the nature. and properties of certain 
mineral waters ; the vifions of alchemy, 
and the jargon of the fchool of Para- 
celfus, appear in many of the ‘earlier 
refearches, which. took place before 
chemiftry began to deferve the name 

of 
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of a fcience; and, till very lately, error 
and contradiction marked the gene- 
rality of hypothefes which fpeculative 
ingenuity produced on a fi fubject lo rc 
markably fertile. 

- Vitriolic acid, in its common and 
volatile ftate, a peculiar and unknown 
acid ; the fpiritus mundi of Hoffman, 
an occult fpirit; an ens primum of iron, 
and a great variety of agents equally 
unfupported by reality; have been 
brought forward, as the principles on 
eh the properties of waters, that 
were called acidulous, depend. 
Though. fomething may be‘ due to 
thofe former obfervers, who, with Dr. 
Springfield, threw ‘out fimilar. op?- 
nions of forming a hiftory of mineral 
waters, by an appeal to experiments 
which refuted the former ill-grounded 7 
theories ; 3 yet, to eftablith a an anproxi- 

a Cae mation 
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mation>to’ truth, upon fuch a fyftem of 
experiments, feems to belong pie 
exclufively to Venel. 

. Theenquiriesof this chemitt, (which, 
as he knew little of the reab diftin&tions 
between common and thatwhich 1s now 
called fixed air, were not:carried to per= 
fection)vappear to have :directed the — 
attention of the philofophers onthe 
Continent: to refearches On» that \fub- 
ftance,: which :was. undoubtedly aerial, 
and: the» knowledge: of: which’ could 
alone: explain the’ properties of | thefe 
acidulous waters. “A fucceffion of well+: 
directed experiments, from: the time of 
Dr. Black’s difcoveries to:thofe of the 
prefent dayj:has cleared up’ all the difs 
ficulties in-regard to the.peculiar :pro+ 
perties; of gafeous f{prings; that’ fub- 
ftance, which fo long ‘eluded ‘all the’ 
keennefs of »refearch, is now. in: our 

hands, 
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“hands, to:combine or feparate‘at plea- 
‘fure: and the difcoveries of Bergman, 
‘Bewley, &c. which have demonftrated 
the acid nature of fixed air; have at 
‘daft produced*one uniform and fimple 
fyftem, and»perhaps have left us ‘little 
more to-learn, with regard to its pro- 
“perties,'as an agent in the formation of 

mineral watersic..¢ 96! jo forte 
“Many difficulties. ocarrads in the 
earlier -inveftigations of ‘mineral -wa- 
ters, fromthe appearance’ of earths 
‘and | metals ‘evidently infoluble in wa- 
“ter, being found ‘combined »with ’ the 
aqueous fluid; and‘in'fuch»a ftate as 
did not correfpond ‘to any ‘combina- 
tions of acids'or alkalies; though both, 
but more ‘efpecially the vitriolic acid, 
furnifhed, as was fuppofed;: by: the de- 
compofition of pyrites, were called to 
the affiftance of the: framers: of -hypo- 

thefes. 
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In proportion .as the properties of 
fixed air became more known, the 
ambiguity belonging to this part of 
the fubject difappeared. The honour- 
able Mr. Cavendifh, Bergman, and 
many athers, nearly at the fame time 
obferved, that although aerated lime 
became infoluble in water, from its 
union with fome portions of fixed air,. 
an excefs of acid enabled water to take _ 

‘it up with great facility. ‘This effect, 
indeed, might have been expected from 
the difcovery of the truly acid nature 
of fixed air: and in the’ fame manner 
terra ponderofa refufes to unite with 
diftilled water; yet water faturated with 
fixed air will diffolve it, though not 

with the fame facility as it does lime. 
The application of thefe facts to 
magnefia had been already made by 
Bergman, anda fimilarity of effect had 
fufficiently 
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fufficiently been proved. Mr. Butin.,. 
of Geneva, who did not know what 
Bergman had written on the fubjeét, 
has ftill thrown further light upon 
it, by a train of curious experiments. 
We find thefe two chemifts agree to- 
gether in ftating the quantity of mag- 
nefia, precipitated in the common 
way, from a folution of Epfom {alt 
taken up by an ounce of water, fatu- 
rated with fixed air, at about thirteen 
grains ; while diftilled water can only 
take up one grain and a half to an 
gunce. USE 5 
~ Following the path chalked out by 
Mr. Cavendifh in his experiments on 
Rathbone Place water, Mr. Lane made 
fome refearches into the mode of union 
between water and iron, and traced it 
to the agency of the fame fubftance: 

OSU & Alle 
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the. faéts which have “fince confirmed 
this.opinion, applied to ‘other mineral. 
waters, are. too well known to o need a a. 
relation of thems 03°" 

The volatile alkali, “which, ‘though,’ 
not very frequently occuring in mine-. 
ral waters, is fometimes prefent in them | 
in, a) .very perceptible” ‘Pnanner, and 
probably united: when’ ‘difengaged, as 
alkaline,.gas. Some: waters a analyzed — 
by, Mr.; Cavendifh, “as alfo" forme by. 
Malouin, f€emed to“ ¢ontain a confi- 
derable quantity. «The putrefaGion of 
animal or vegetable matters has been | 
fuppofed: the ‘only: mode ‘by which 
mineral-watérs could be combined with 
the volatile alkali; but’ the difcoveries | 
of later ‘times will enable“us ‘confider- ” 
ably to enlarge our views on the fub-~ | 
ject of the genefis of this: fubftance. 
The aie acaieg: of Lord ‘Dundo- 

nald, 
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nald, and the French, have deéteéted it 
in very great quantities in the ‘mineral 
kingdom, as making a part of pit-coal; 
aa The ambiguity of the origin’ of" 
certain {pecies. of pit-coal, may render 
the’ mode in which volatile’ alkali is 
found i in. fuch fubftances rather’ fufpi-- 
cious ; but experiments of a/todern’ 
. date thew, that, the general ideas, of the » 
nature of volatile, alkali have’been''too ~ 
_ much confined, and point out a variety’ 
of circumftances, under which, combi- 
nations PAgHERS: this alkali mee, be” 
effected, | Ww 10 LE 

The. Rcoraasion of volatile ‘al- 
> kali. having), been,{ accomplified by’ | 
Monfieur Berthollet, it remained that 
trials | fhould, be} made’ by» different 
“combinations, to.form it from its ¢on= © 
ftituent parts... | yd. FO FOI, 

Dr. Rises had. fou tinag! ago'ob= 

ae ferved, 
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ferved, that from the contaét of iron 
and nitrous air, as well as from diffoly- 
ing iron in a dilute folution of copper 
in nitrous acid, the produétion of yo- 
Jatile alkali difcovered itfelf by, the 
fmell, Mr. Kirwan found, that when 
hepatic air was mised over mercury 
with nitrous gas, a ftrong {mell of vo- 
latile alkali took place, | 
- Our knowledge of this fubject fies 
been lately enlarged by Mr. Hauff- 
mann; who, by treating certain phlo- 
gifticated precipitates of, iron with ni- 
trous air, has by that method alfo pro- 

cured a volatile alkali. | 
The facts point out fources from — 
whence the volatile alkali, may be fup- 
pofed to arife, different from what has 
been generally imagined, and fhew 
that its introduction into.mineral wa- 
ters may be effected by other means — 
4 ; than 
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‘han thofe to which it hath hitherto 
‘been confined; that is, the decom- 
- pofition ‘of animal or Neate? mat- 
‘ter. . 

‘The term Pbligifon was firft intro- 
‘duced into chemiftry by Becher, who 
‘was born at Spires, in Germany, in 
the year 1625 ; and, from being at firft 
_ profeffor of medicine, became phyfi- 
cian to the Elector of Mentz, and at 
length firft phyfician to the Elector of 
Bavaria. In this fituation he was per- 
fecuted by all thofe that were envious 
of his fignal ‘abilities and great emi- 
nence; and, to avoid their fury, was 
‘compelled to leave the country, and 
‘paffed into England, and came to Lon- 
“don; where his fame had arrived long 
‘before he’ appeared in perfon, and 
where he died in 1685. This great 
-chemift and metallureift foon perceiv- 
ee ' ed, 
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ed,. that the doétrine of inftantmabi- 
lity was falfely confined to fulphur, - 
which, properly fo called, did not. 
exift in animal and vegetable fubftan- 
ces, and which were all inflammable ; 
and maintained, that inflammability. 
refided in fomething that was common 
to real fulphur, and all animals and ve- 
getables, as well as various other kinds. 
of bodies: this fubftance he fuppofed 
to be of a nature which was then 
called dry, perhaps an earth he thought, 

and called it Phlogifton. 

G. E. Stahl, who was a difciple and 
admirer of Becher, has publifhed a 
diftin treatife on the prefence and in- 
fluence of phlogifton in feveral bodies : 
his opinion was, that this was the 
principle of pure fire, or the matter of 
fire refident in all combuftible bodies, 
and he ftiles it the inflammable princi- 


ple; 
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ple, to diftinguifh it from open ier 
fire in action... 

The, fimple . and noble si M. 
Stahl. formed_.of phlogifton..was, that 
its, properties: were, different from-thofe 
which real fire prefents. when in- open 
action, and_prefents to us.its heat and 
light, the. clear and diftinct .marks. of 
the prefence.of. actual fire. and com- 
buftion.. AdL.inflammable bodies con- 
tain, real, fire. combined in their forma- 
tion, and which i is the. principle, in. his 
idea, of their inflammability ;. but »he 
regarded the. phlogiftic principle tovbe 
identically the, fame in all fubftances, 
and which, contained or concealed it in. 
them, of whatever. nature. the. bodies 
were, or under whatever difference of 
forms, they, were reprefented to.us by. 
our fenfes 5, at, is, fafficient..to- render 
them combuftible that they contain his 

D phlogittic 
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plilogiftic principle, (fuch being the 
language of chemiftry in his days) 
in greater abundance. Thus fulphur, 
coals, metals, oils, phofphori, &c. owe 
all their properties, to the prefence of 
this principle; and that the difference 
of its appearance in thefe feveral bo- 
dies when in open aétion, arifes from 
the different combinations with which 
it is united, but the phlogiftic princi- 
ple ever continues the fame, and never 
ceafes to exift till it quits thefe feveral _ 
combinations, and paffes into the ftate 
of open fire. To explain the properties _ 
of fixed fire, or of fire in its phlogiftic , 
ftate, M. Stahl compares, in his own 
treatife, thofe bodies, in which it is. 
fuppofed to be contained i in different 


degrees with refpe& to quantity, with ‘ | 


thofe into the compofition of which it | 
ioe’ hot appear to enter: the firft, the 
fays, 
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fays, have generally fome degree . of. 
colour, {mell, fufibility, volatility, and. 
combuftibility ; ; while the latter bodies 
are in general w, ‘thout colour or {mell, 
are more or lefs fixed, are not fufible, 
and incombuttible ; and all bodies that 
are “manifeltly phlogifticated, by, this 
doétrine mutt lofe the greater part of 
their general properties when, they are 
deprived of this principle, and will re- 
cover them again on reftoring to them 
their phlogifton. _ 

Thus the general dogtrine of phlo- 
gifton, firft introduced by Becher, be- 
came improved, and rendered much 
“more extenfive, by the natural fagacity 
and wonderful abilities of the, cele- 
brated Stahl; and he raifed on its firft 
foundations fo beautiful a ftruéture of - 
‘curious and important difcoveries, in 
which all the pheenomena of chemuf- 

1 gt try 
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try are placed in fo ftrong a point of 
view, that new and itrong lights are 
thrown upon the darker and more in- 
tricate parts of it, and all the branches 
of philofophical as well, as medical 
_chemiftry are fo happily illuftrated by 
it, that fuch a regular, uniform, and 
-well-conneéted plan. of explaining all 
the proceffes both of nature and art, 
has been generally adopted in moft 
parts of Europe for more than ‘fifty 
years paft. 

Faults, however, have Keer found i in 
the elegance. of this fyftem, and ob 
jections will ftill continue to be made 
to the harmony of the -compolition 5 
and it mutt be confeffed, that at firft 
view the doétrine, however general it 
ought to. be, is founded on the fup- 
pofition, that ‘inflammable bodies do 
really contain fome fubftance, that is 


net : 
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not to be found in bodies that are 


really not fo; but modern chemiftry 


feems to be in poffeffion of proofs, that 


the fuppofed bafis of the {viene has 


real foundation in nature. 

The real difficulty of daialitice the 
fubftance of phlogifton alone, formed 
another objection ; ; in order’to obviate 
the difficulties which will be'cleared up 
hereafter, the later chemifts; inftead of 
explaining the caufe, fuppoféd the dif- 
ficulty arofe from the active nature of 


the principle, as it was called) which, 


on quitting any one body, immediately 


united itfelf to another ; and, under 
 thefe objections, which are of no great 


: 
} 


_ weight in reality, thefe chemifts. ac- 
quiefced the more readily, without re- 


_folving them, as they were totally at a 
_lofs 5 how to fubftitute anothér mode of 


. _ ssplaining’ the natural phenomena in 
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fo ready a manner as under the atf- 
pices of this accommodating theory. 
Another obje€tion was drawn from 
finding that metallic bodies did really 
acquire additional weight by being de- 
prived of their phlogiften; which, by 
this’ fyftem, was fuppofed:to! be -a-real 
part of their fubftance;: but this objec- 
tion 1s happily and by good luck done 
away,/ without any teal defign of ex- 
plaining the caufe of 1t;— The increafe 
of weight acquired by metals in’ their 
calciferm ftate, after the! lofs-of their 
phlogifton, is to be afcribed toa reak 


abforption of air, and not: to be any . 


additional increafe of weight from ei- 
ther fire itfelf, or of fulphur in any 
form. And thetruth of this fact is fully 


eftablifhed’ by: a celebrated French. 


chemuft, who is neverthelefs a ftrong 
opponent of the phlogiftic: theory ; for 
) & Mr. 
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‘Mr. Lavoifier has proved by real ex- 
periment, that the additional weight 
‘which metals acquire by calcination is 
perfectly correfpondent to the quantity 
-of air which they abforb. 
_ The difference in opinion: which ‘at 
-prefent fubfifts between the Enelifh 
and fome ‘of the firft French’ chemifts, 
om the fubject of our prefent enquiry, 
may, perhaps, give rife 'to:much future 
altercation ;-yet, if the difpute is con- 
ducted with that temperance and can- 
dour which becomes men of real {ci- 
ence, it»may ultimately fix ithe doc- 
trine on’ a firmer’ foundation than the 
fimplicity of the works of nature may 
render plaufible,. or. the: conveniency 
-.of readily explaining her operations. 
would tempt» mankind: to adopt. 
_ Although the reality of fuch a fub- 
flance as phlogifton exifting in. nature: 
aM D 4 may: 


( 40 ) 
may feem at firft view to have very 
little connection with the hiftory of 
mineral waters, yet it may ‘be found 
of fuch importance hereafter, in anoac> 
count of the compofition of fome of 
them, as to render a-fhort/and familiar 
narrative of the origin°of this: difien- 
tion not improper, for: the information 
of fuch readers of it as are but little 
converfant with idea of fo abftrufe 
aonature.!o) 9! . 

Mr. »Liavoifier firft publithed ihe 
opinion,’ that» commoncatmofpherical 
air really oconfifted of! two diftiné 
fluids; one:of which «was fit and ne- 
ceflary for the refpiration ‘of animals, 
and the fupport of fire’ or combuf- 
tion, 4nd which therefore:he ‘ftyles, ‘in 
his different publications, vital or pure 
air; the other remaining»and greater 
part of the circumambient fluid is unfit 
for 
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for either of thefe purpofes, and which 
he calls foul or mephitic air: and he 
has afcertained alfo, that the propor- 
tion of: pure: air in common air, was 
‘to the foul ormephitic air, in the ratio 
of one to. four.— The diicovery of pure 
air, as it isshere called, is juftly due to 
Dri: Prieftley, and whichiin his works 
he calls dephlogifticated air;:which, in 
the proper fenfe of the term, will fig- 
nify air depurated of the foul.or phlo- 
gifticated part ofit; yet,an:the philo- 
fophical idea:of it; it means’ pure air. 
—The next ftep Mr: Lavoifier takes, 
and in: this-alfo he was anticipated by 
Dr. Crawford; is. to prove, that pure 
air contains more fire than any other 
kind of air, and that, during combuf- 
tion, it gives out.this fire in the form of 
light:and heats» Oks | 
tain a binh 2 01 oo) Having 
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Having thus eftablifhed his) firft 
principle, he proceeds to form a new 
fyftem ; and for this purpofe advances 
an hypothefis which is entirely the re- 
verfe of the old doétrine. The ancient 
opinion was, that all inflammable bo- 
dies contained a peculiar’ fubftance 
which does not exift in bodies that are 
not inflammable: on rejeéting | this: 
opinion, he defines inflammable bodies. 
.to be fuch bodies as haveva ftrong af- 
finity with pure air; and,/in ‘order’ to. 
fix this firft ftone of his edifice, he pro- 


ceeds to. prove by real experiment, that: 


the remains of all bodies after combuf-. 
‘tion, and of metallic bodies after ical-. 
cination, do really contain a certain. 
fubftance which they: did not poffels 
before thefe proceffes.. Now, this being 
an effect, may poffibly be deemed fo- 
reign from the caufes of combutftion or. 

calcination: 
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calcination of metals; but from thefe 
appearances after combuftion and cal- 
_eimation, he firft propofes his doubts,. 
whether, in the fimplicity of the opera- 
tions of nature, the fuppofition of fuch 
fubftance as the chemifts’call phlo- 
gifton was not entirely unneceffary.— 
It may be afked, whether, inthe com- 
buftion of inflammable bodies, and in 
calcinationof ‘metals, the effects’ of 
both are not to be eftimated by what 
they part with, and not fromwhat they 
acquire, either after or during the 
operation?) If fome of the metals are 
calcined: in vacuo, the particular fub- 
ftance they part with will be found 
to be inflammable. air; fhould: any 
pure air remain by accident in the vef- 
fel, water will be formed by the union. 
of them; and, fhould any part of the 
metals be in a calciform ftate before it 
was 
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was fubmitted to the operation, (which 
may be the cafe fhould the metal. be 
iron, but which cannot be fuppofed 
frequently to happen) water alfo, or 
fixed air, will be formed, which did not 
originally exift in the body, and which 
will be abforbed ‘by the calces.in exact 
proportion to the increafe aft their 
weights. 

The objection before Satei, of si 
defect of exhibiting the fubftance. of 
phlogifton: ‘fingly, began: annually, to 
receive further? illuftrations: from, the 
publications of Dr. Prieftley, till, from 
thefe- experiments, and many. other 
fuggeftions’ by ingenious men, it was 
inferred; that inflammable) air really 
exifted in bodies, before its. extrication 
from them in a concrete: form, till “it 
manifeftly appeared; that inflammable 
air in/its-fixed ftate was the very fub- 

{tance 
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ftance’ which the ancient .chemifts 
called phlogifton, and that itwas really 
poffeffed of every charaéter and pro- 
perty which they attributed to this 
occult quality, as its opponents then 
and fince their times have called it: 
and it ought no longer tobe confi- 
dered as a°mere hypothefis; but it 
may be clearly demonftrated to exift in 
its aerial) form, with as many diftinct 
‘properties, ‘and to be as trueand abfo- 
jute in the mode and form. of its, ex- 
iftence, as°any: other fpecies of air 
“whatever!” SO 

~The theory of chemiftry, which may 
be called philofophical chemiftry, is 
much indebted to the induftry and abi- 
lities of fome of the moft celebrated 
French chemitfts; as: well as to the la- 
bours and fagacity of Dr. Prieftley in 
this country ; and gréat obligations are 


due 
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‘due to’ both, and particularly to Mr. ~ 
Lavoifier, for our advances in the © 
knowledge of the nature and compofi- ~ 


tion of acids. 


That pure as well as common air 
fuffers great diminution in their quan- 
tity, on uniting either of ‘them with - 


nitrous air, and alfo during the com- 


buftion of fome particular bodies, we 


owe to Dr. Prieftley ; but the fingular 
connections and relations of pure air 


with the’different acids refulting from — 


the union of them, and many other 
improvements in this part of chemif- 


try; were firft obtained by Mr. Lavoi- | 


fier; Mr. Kirwan had indeed, in dif- 
ferent papers in the Philofophical 
Tranfactions, taught the union of pure 


air with the phlogiftic principle, inthe 


formation of fixed air, and ‘a variety 


of refults from thence in different mo- 


difications 


an, 


pr ts 
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difications of it; but it is from the - 
French chemifts that we learn, that all 
the acids confit of two principles; 
one of which is peculiar to each parti- 
‘cular acid, and this they efteem to be 
a fimple undecompofible fubftance3 
and the other, pure air, reduced into its 
{malleft volume, which fignifies i it to be 
; deprived of moft. part ofits fpecific 
heat, and. this ftate of, it is;called. its 
concrete ftate. 

The ‘firtt of. thefe principles they 3 
ftyle, the bafis of the acid, andthe 
latter to be pure air, and which, in their 
modern nomenclature, is called. the 
_-oxygenous principle, Thus the vitri- 
olic acid confifts, in their opinion, of 
fulphur as its bafe, and pure air in a 
xoncrete flate. 

This doétrine of the ccmiediedis of . 
acids is admitted by the; defenders of 

phlogifton 
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phlogifton,: except that fome of ‘the 
French chemitts, who are alfo: phlogif- 
tonians, unite phlogifton with the dif- 
ferent bafes of the acids,: and° which 
they fay they will lofe on uniting with 
the pure. air; and it muft be: left to 
them to -prove how -this- union» can 
take place without forming a’ new 
compound, in oppofition. to Mr. La- 
voifier’s elementary nature’ of thefe 
bafes. dr rad ebnaoIES 

In the opinion of fome writers, fuch 
a union of pure air with phlogilton, 
muft either form thecompound of wa- 
ter, as the experiments of Mr. Caven- 


difh are intended to-fhew, or fixed air, 


according to. the fentiments of other 
authors. Mr. Kirwan is of opinion, that 


the only circumftance by which water 


has been clearly proved to. be the re- 
fult of the union of inflammable air 
and. 


: 
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and pure or dephlogifticated air, in 
that-in which one or both of thefe airs 
were expofed to ared heat ; and more- 
over it is apparent, that in lower de- 
grees of heat fixed air will be the pro- 
dué& of the union of the two airs.— » 
The idea of the vitriolic acid, whofe 
bafis is fulphur, of Mr. Lavoifier, is 
- oppofed by one of the moft-intelligent 
of the Englith ‘chemifts, on thefe 
grounds—that the radical principle of 
this falt, abftracted from ‘water, which 
it always contains, by “uniting. with 
phlogiften, forms fulphur as a com- 
pound ; and that with fixed air it -be- 
comes common fixed vitriolic acid; but 
~with both pure airand fixed air, in dif- 
erent proportions, it» fornis ‘volatile 
switriolic acid, of different degrees of 
volatility. , 
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. The nitrous acid is involved: in 
much greater obfcurity, in relation to 
its component ‘parts, as well as in 
the variety of -its effects; but in fuch: 
an introduction, that is prefixed to an 
analylis of fome mineral waters, it will 
be fufficient to fay, that the conftitu- 
ent principles of nitrous acid) are fixed 
and inflammable airs, with both phlo- 
gifticated and dephlogifticated airs, 
with. different proportions of « thefe 
principles, ‘as the acid proves red, yel- 
low, green, or blue, with different de= 
grees in the intenfities of the colours,» 
or pale and colourlefs, united with the 
peculiar-acid as its bafis. 

Common marine acid is faid'to cons 
fift of a peculiar bafe united to :phlo: 
gifton, with a certain’ proportion -of 
fixed air, to both of which the: bafis 
feems to have aftrong affinity ; for, in 

5 proportion 


Cae 
proportion as it is deprived of. its 
phlogifton, it acquires a ftronger affi- 
nity to fixed air; and the acid refult- 
ing from the union of the dephlogifti- 
cated bafis with an excefs of fixed air, 
is called the dephlogifticated marine 
acid. 

_ The properties of this acid, fince 
the difcoveries of Monfieur Berthollet, 
" feem alone; in Mr, Kirwan’s opinion, to 
afford any plaufible ground for the an- 

 tiphlogifticated theory. According to 
this theory, the common marine acid 

‘confifts of a peculiar bafe, united to a 
{mall proportion: of .pure air, or the 
_oxygenous principle; and the dephlo- 

- gifticated marine acid differs from the 

“common one only in containing an 

_ excefs of this, principle. 

The common marine acid deftroys 
‘vegetable colours, by depriving the 
E2 colouring 
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colouring matter of its phlogifton, and 
faturating it with fixed air ;.and the ad- 
dition of an alkali will not reftore the 
colour, as alkalies cannot reftore the 
phlogifton. — 

Aqua regia is formed by mixing 
equal quantities in bulk of common 
marine acid, with ftrong colourlefs ni- 
trous acid; and in this compofition, 
the marine acid will deacidify 1 in great 
meaiure the nitrous one, while ‘the 
nitrous acid dephlogifticates the - ima= 
rine ;or, which is the fame thing , the 
marine acid will take up great part of 
the fixed air of the nitrous, while the 
nitrous acid will take up the phlogifton 
of the marine; and hence part: of the 
nitrous acid is converted into nitrous 
air, which unites to the undecompoted 
part of the nitrous acid, and forms ; a 


__ phlo- 
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phlogifticated nitrous acid; and hence 
aqua regia becomes of a red colour. 

y the three principal mineral acids 
can alone demand any particular at- 
tention on this occafion; hardly any 
other acid, except the aerial acid, al- 
ready explained, can be of fufficient 
importance to require ¢ a parhewat con- * 
fi deration. ad : 

There’ is no  quettion that has en- 
gaged | the attention of philofophers 
and natur alifts more earneftly, than by 
what ’ means the different fimple Thir- 
mal’s baths and fprings, which are 
found in many parts of the world, of 
fuch different latitudes and tempera- 
tures, and the different impregnations 
that are found in fome of them, toge- 
ther with the feveral caufes of the dif- 
ferent degrees of heat which contti-, 


tutes them either fimple, tepid, or hot 
tae baths, 
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“baths, or warm medicated waters; and 
there 1s no queftion on which the beft 
of thefe writers, and the beft informed 
chemifts, have given lefs fatisfaction. 

‘It unfortunately has happened, that — 
thofe arguments which have been 
brought forward to explain by what 
rheans warm medicinal fprings have — 
acquired their feveral degrees of heat, 
will not apply with equal force-when — 
they are directed to folve the difficulty, 
how fimple unimpregnated warm baths 
have ‘acquired ‘their feveral degrees of 
warmth. 

That dernier reffort, to conceal‘our 
ignorance upon every ‘ queftion' that 
arifes of difficulty, in the explanation — 
of the phanomena’ within’ the ‘upper 
_part of the earth’s.furface — the cen- 
~-tral emanation from a-vaft mafs of fire 
or heat placed in the center”of:the 

earth 
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earth—although received ina favour- 
able light by many great philofophers 
of thefe times, cannot poffibly be ad- 
mitted in our prefent cafe; as it muft 
equally affect all adjoining fprings of 
common water in the fame parts, 
which we:find to be by no means the 
fact; and perhaps the fuppofition it- 
“felf may prove groundlefs,, and unne- 
_-ceflary to. explain. other puri Ae 


- pearances. 


Some nas weight may, perhaps, 
be allowed to fubterranean local heat, 
occafioned by effervefcent fubftances, 
yoin producing:.a degree. of heat, that 
may lie extrinfic in the bowels. of the 


»o earth, from the pafflage of the water 
soo percolated through different. ftrata at 
..-fome remote. diftances, yet within the 


» fphere.of the activity of thefe ‘geile 
>, fubflances, 
: E 4 In 
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_In volcanic countries, the differen: 
forings, both fimple:and mineral, may. 
be fuppofed to receive very uncertain 
degrees of heat from thedifferent ftates. 
of the neighbouring. velcanos.: but the 
volcano itfelf may be produced from: 
fimilar fubftances aCting on-eachsother, 
in the cofiverfion of-abfolute into fen~ 
fible heat, ;till.they breaksout into ac=: 
tual fire, and> form eruptions from: the: 
mountains: . ‘The fuppofition of »par- 
tial fubterraneous fires, adjoining tothe 
currents; ofthe fountains;swithin ‘the’ 
earth, vappears without ithe leaft -real: 
grounds of fupport. If theterm, /ud=) 
ierraneous: fre, has any fpecific mean= 
ing, it muft denote the combuftion of. 
accumulated. bodies of sinflammable 
fubftances::another difficulty will arife: 
fromthe infinite confumption of the 
combultibles, anda ceffation by degrees 
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of all poffible warmth being obtained 
from thence; whereas the fountains 
have preferved the fame degree of heat, 
and poffibly without the leaft diminu- — 
tion of it,.through unnumbered cen-— 
turtes. | | 
I fhaH leave the reader:to: embrace 
whichever of thefe reafons fhall ap- 
pear moft plaufible to him. perhaps 
he may find) it: moft:reconcilable to 
common-fenfe to: {fuppofe, that thefe 
different degrees of partial heat’in dif- 
tinct and feparate fountains, that» are 
found: in feveral parts of :the world, 
may arife from large bodies of pyrites, 
or other mixed fubftances: capable of 
exciting great degrees of ‘heat when 
~ moiftened! with ‘water ; andoif:they are 
in) immenfe. bodies,: they: may lie re- 
mote from the:courfe of ithe fountain, 
and: beneathothe’ detection of human | 
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inquiries, and do not communicate 
any impregnations of themfelves to 
the waters through their great diftance 
from them. | 

Notwithftanding the .attention of 
philofophers has been for a long time 
turned to the inveftigation of the na- 
ture and origin of the:aerial acid, as 
well as the reality and properties of 
phlogrfton ; and experiments have been 
multiplied throughout all Europe, di- 
rected to both thefe points; the opi- 
nions of the .chemical world are {till 
unfettled on thefe fubjeéts ; and in this 
refpect chemiftry is, as it was before faid 
‘to be, in its infancy. Paffing over the 
f{peculations, which the ftill earlier. days 
.of chemical knowledge produced in re- 
gard to aerial fluids, the two theories 
which, at this period, divide the ge- 

neral 
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‘neral body of chemifts, deferve fome 
‘notice on a fubjeét like:the prefent. 
‘The fuperior feducing fimplicity of 
‘the antiphlogiftic doctrine appears, on 
examination, when applied to the mat- 
-ters béefore-us, as-well as in general, de- 
lufive and unfatisfactory, fince, by the 
introduction ofan elementary fubftance, 
under the title of Matiere Charbonneu/e,. 
to ferve as the bafis of fixed air, the 
lift of chemical:elements is unneceffa- 
rily increafed, and, in fact, two inflam- 
‘mable principles, inftead .of one, are 
-acknowledged in certain bodies. 

It is faid, that: inthe operations with 
‘charcoal, plumbago, and the various 
-fubftances to which Matiere:Charbon- 
: neufe is .attributed, that the fixed air, 
“which refults, has no connection with 
the inflammable air or phlogifton, but 
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that it is a combination of the pure air 
with the proper bafe of mephitic acid : 
but it has refted on the adherents to the 
French hypothefis to demonftrate, why 
Matiere Charbonneufe is not to be con- 
fidered as a mere verbal diftinGtion, 
fince from the evidence of facts i it dif- 
fers not from what thofe of the other 
opinion call phlogifton. How is It 
proved, that charcoal is the only pro-. 
per bafis of fixed alr, and a peculiar 
matter, when it has been already, prov- 
ed, that the effects refulting from. the 
union of pure air and charcoal are 
produced equally from that fluid and 
metals ? Although i it has been faid, that 
charbon exifts in metals, the idea has 
been always ‘hypothetical : if the ‘pre- 
fence of plumbago i in iron ‘may prove , 
a valid objection, the produétion of the 
fame effe@t’ with zinc, brafs, lead, and 
other 
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other-metals, is ftill fufficient to demon- 
ftrate the fact. If charbon does exift in 
metals, as we know what alone can be 
procured from them in vacuo, inflam- 
mable gas, then that air, and coaly mat- 
ter, come at laft to the fame thing. - 

The identity of charbon, and the 
inflammable air, is further evinced by 
the experiments of Monfieur de Laf- 
fene and Pelletier, who found that zinc, 
heated with cauftic alkali, after difen- 
gaging a little inflammable air, leaves 
the alkali combined with aerial acid, 
‘And Monfieur Metherie has. made a 
beautiful fet of experiments, by which 
it appears, that all thofe metals which 
will detonate with nitre, leave after de- 
flagration the alkali effervefcent. | 
"If then, as it appears from.the argu- 
ment of fact, that Matiere Charbonneufe 
Simply anfwers to the idea of phlogif- 
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ton; the fubftitution of which has pre-~ 
cifely the fame effects ; it can fcarcely’ 
be deemed accurate or philofophical, 
to make a diftinétion between them, 
which ufelefsly enlarges the number of | 
{imple fubftances ; and the experiments - 
which have been made oncombinations: 
producing aerial acid, ftill further e-. 
vince the inutility of the fubftitution of 
Matiere Charbonneufe in the chemical 
nomenclature, 

Although, from the intricacy and 
fubtlety of the fubjecét, and the imper- 
fection {till remaining in our know- 
ledge of chemical agents, ‘hypothefis 
is fo often inapplicable, and) even ex- 
periment fo indecifive; the weight of 
pofitive fact. would feem to be in fa- 
vour of the opinion fo ably defended 
by Mr. Kirwan, although) adopted by 
few at prefent on the continent, Mr, 
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Sennebier, and fome others, excepts: 
ed. 

Analyfis and fynthefis feem to have 
approximated, as near as the matter 
would allow, to a proof of the compo- 
fition of fixed air from the inflammable 
and pure gafes. Experiments collected 
from the great number of them, which 
the induftry of chemifts has lately 
multiplied to an enormous bulk, are 
fincularly repugnant to Mr. Lavoie’ 
fier’s theory, and throw real light on 
the nature of fixed air. | 

If brafs, zinc, &c. as metals, are 
fimple fubftances, and treated with 
pure air, or fubftances containing pure 
air, only receive the oxygenous prin- 
ciple, it is. inexplicable how, under 
fuch circumftances, they again do :not 
yield the elementary fubftance; they 
could only on that fuppofition receive, 

but 
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but give out very large quantities of 
aerial acid; a fact more remarkably 
exemplified in the amalgamation of 
mercury and lead in pure air. 

Metals and charcoal treated together 
by heat as elementary’ bodies, fhould 
furnifh nothing ; but it is well known, 
that large quantities of inflammable 
air are produced; and when pure air 1s 
prefent, the aerial acid is always the 
refult. 

In the experiments made on brafs, 
zinc, &c. with pure air, our prefent 
knowledge is fufficient to give us pofi- 
tive information, that they furnifh no- 
thing but inflammable air: and the 
fame has been fhewn by Mr. Kirwan, 
with amalgamas treated by a diftilling 
heat. | 

The fynthefis of the fixed air, in thefe 
and fimilar forms of.exhibiting it, feems 

to 
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to be obvious, and not to be explained’ 
away by the antiphlogiftic doétrine ; 
if the experiments with charcoal fhould- 
wear any ambiguity, from the French. 
hypothefis. relative to that fubftance,. 
an. appeal to fact is to. be made, as ex- 
periments are recorded in which char- 
coal,.expofed,in vacuo to violent heat, 
was found to difappear altogether, and, 
at the fame tume,. nothing, was... pro- 
duced but inflammable air.. | 
‘Many of the facts related by esata 
ftadt, de Laffone,, Pelletier, &¢; afford: 
the ftrongeft evidence in favour of this. 
idea of the nature of fixed air, and.are- 
inexplicable. on Mr. Lavoifier’s prin- 
giplessz .1/ “ 
_ Avariety of experiments, sahibisine’ 
Mecompofitions of fixed air, feem_to- 
fhew. that. the analyfis anfwers ..to; the 
ideas of the fynthefis : .as. thofe,of Mr... 
1 Monge: 
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Monge with the electrical fpark ; thofe 
in which the calces of metals, after hav- 
ing abforbed fixed air, give out pure 
air, and the metals are revived ; the 
phenomena of certain calces, which, 
according to the degree of heat, give 
out fixed or pure air; the general 
nature, and the appearances -of the 
metals occurring in the earth ina ealce- 
form ftaté, without {uffering any change | 
by art; and laftly, Mr. Hermftadt’s 
éxpetiments with manganefe, which | 
feemn to make direétly in favour of fuch 
a conibination. ek: 

It is fufficiently obvious why the im- 
mediate application of pure to inflam- 
~ 'mable air, does not in all cafes generate 
mephitic acid ; for when the two airs 
contain their full proportion of heat, 
the union cannot take place till the © 


abfolute heat is converted into fenfi- 
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ble, or fet at liberty :—for it would ap- 
pear by fome experiments lately made, 
that even in this ftate a reciprocal ac- 
tion may take place in peculiar cir- 
cumftances, although the experiment 
of Dr. Prieftiey, with pure and inflam- 
mable air acting on each other through 
a bladder, is too inaccurate to furnifh 
a decifive inference, as the putrefac- 
tion of the bladder might fupply fome 
fixed air. 

In this introductory part, it will be 
proper to collect together all the gene- 
ral obfervations that are to be made 
on that clafs of mineral waters, which 
are commonly efteemed and called ful- 
_ phureous, before we proceed to the 
hiftory and analyfis of the mineral 
waters of Aix-la-Chapelle and St. 
Amand. 

The unphilofophical and felf-inter- 
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efted-conteft that was kept up at Bath 
for fo many years, and maintained with 
more warmth than good manners oF 
fcience—whether fulphur, properly fo 
called, was foluble in’ water, without 
the aid of an intermediate fubftance, or 
an alkaline falt being united with it— 
gave fuch a general difpuft to the fub- 
ject, that it will be with great caution 
I thal] venture.on the difcuffion of fo 
intricate a problem ;, which the inge- 
nuity of all the former chemical in- 
quirers were unable to folve, and the 
penetration of the philofophers of this 
age can be barely faid to have eluci- 
dated. yt bafiaiar 
It can hardly be worth while to exa- 
mine, with any degree of attention, the 
various and difcordant opinions, which 
the numerous early writers on this fub- 
ject, have given to the world, asa more 
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impréved chemiftry has fhewn the 
“greater part of them to be altogether 
inadmiffible. 

Before the modern difcoveries were 
known, Dr. Lucas had propofed a 
theory, whitch he thought adequate to 
the folution of the difficulties: atteid- 
ing areal fulphureous impregnation of 
mineral waters. He being fully fatif- 
fied that no bepar fulpburis was pre- 
fent in them, and finding other modes 
of union between fulphur and water 
little agreeable to the’ faéts then ge- 
nerally known; concluded that its ex- 
iftence,; in a perfect ftate, was to ‘be 
rejected from every fpecies of mineral 
water.— This Hoffman and ‘Liter had 
- fixed before him ; but [Lucas advanced 
ftill further, and endeavoured by plau- 
fible arguments to fupport an hypo- 
 thefis, that fhould account for the ap- 
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pearance of actual fulphur attending 
certain mineral waters, and from hence 
called fulphureous. Taking the re- 
ceived ideas of the component parts of 
fulphur for granted, he conceived that 
when accompanying mineral waters, it — 
was formed extraneoully ; the acid 
contained in the water meeting with 
phlogiftic matters in the earth, which 
fublime and meet on the furface of the 
water, and that the fulphur of them 
was only to be referred to that combi- 
nation, ) ’ 

A contraverfion of this hypothefis 
appeared from Dr. Rutty, who fup- 
ported the oppofite opinion with inge+ — 
nuity, and publifhed in the Philofo- 
' phical TranfaGions a general review 
of the facts and evidences. which he 
imagined tended to prove the prefence 
of fulphur, perfectly formed, in the he; 
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patic waters ; and was indeed able to 
fhew, that its appearance in them was 
not always owing to external combi- 
nations, though he was little able to 
tell in what manner the water was dif- 
pofed to a°union with fulphur. He 
obferved, indeed, the alkaline falts be- 
longing to certain hot mineral {prings, 
and feems inclined to fuppofe that the 
menftruum proper for the. folution, 
was to be looked for.in them. . The 
immediate‘ oppofition of facts, to the 
exiftence of any thing like hepars in 
the fulphureotis waters, obliged many 
inquirers, who were favourable to the 
fuppofition of formed fulphur making 
a component part of thefe waters, to 
adopt an idea that fulphur might be 
fafpended, though not diffolved, by 

means of a fubtle diffufion of it. 
Of this clafs is an author, who pub- 
F 4 lifhed 
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‘Tifhed his arguments not long ‘before 
the problem in queftion received fur- 
ther illuftration. In thefe he attempts 
to account for peculiarities, in the ful- 
phurated waters, inexplicable on the 
common principles; and-obferves, that 
by fublimation from fubterraneous fires, 
fulphur might acquire a fufficient de+ 
‘gree of divifion to be fufpended in 
water. This, like the ‘preceding opi- 
nions, it is hardly neceffary to contro- 
vert, or obferve that'it is entirely un- 
fupported by faét, and imilitates againft 
the general principles of chemiftry ;.as 
the fulphur, if prefent, is bat eee sce in 
a {tate of union. 

At a late period, :réfearches in sie 
pneumatic chemittry detetted a <per- 
manently elaftic fluid, which had been 
paffed over by Dr. Prieftiey: the more 
obvious properties of which were, a _ 
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"peculiar fetor, inflammability when 
mixed with certain other airs, and a 
power of difcolouring filver and other 

white metals. | 
It was found that this gas, when 
united in a certain proportion to pure 
water, communicated to. it. the fmell, 
tafte, and many other characteriftics 
of the fulphureous waters. | 
Bergman, who firft began to make 
regular and-connected obfervations on 
this fubje&, found .that water. artifi- 
cially impregnated with the. air difen- 
gaced by acidifrom hepata, &c. though 
yielding no precipitate to acids in ge- 
_ neral, threw down, on.the addition of 
dephlogifticated and, highly - concen- 
trated nitrous! acid, a powder, which, 
being collected and: dried,,was actual 
fulphur. He obferved, that.from fuch 
waters, filver, diffolved in nitrous acid, 
was 
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was precipitated black or dark brown, 
and the precipitate was fulphurated ; 
and that arfenic, in its pure ftate, was’ 
gradually converted into orpiment. 
He formed a theory of the compofi- 
tion of hepatic air, on the principles 
of which he accounted for’ thefe ap- 
pearances, as well as for thofe of actual 
fulphur in its concrete form attending 
the fulphureous waters ;fuppofing, in 
the latter cafe, a power in the pure air 
_ of the atmofphere to decompofe he- 
patic gas, by feizing on its phlogif- 
ton. 

Subfequent refearclies have been 
made by Sennebier, Kirwan, &c. by 
which the properties and chemical ha- 
bits of this air have been much eluci- 
dated.—The effects of certain combi- 
nations have appeared rather to militate 
againit fome of Bergman’s opinions, It 
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is found, that with pure and nitrous gas 
the hepatic air deflagrates, and that ful- 
phur is depofited ; that whén nitrous 
or vitriolic airs are added to the hepa 
tic, a diminution and reciprocal action 
takes place, and fulphur is found in- 
crufting the, veffels; that the alkaline 
and hepatic airs act on each other ;: but 
that with common or pure air no de- 
compofition took place, though they 
remained together eight days. The 
action of fixed, inflammable, and other 
elaftic fluids feemed to be little or 
none. 

Dr. Watfon, bifhop of Liandaff, 
was led, from the confideration of cer- 
tain hepatic waters,, Harrowgate in 
particular, to propofe a queftion, Whe- 
ther they were not impregnated. with » 
a peculiar air, which he ftyled Hepa- 
tic, and from which they received their 

characteriftic 
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‘charaéteriftic qualities? before he ‘was 
acquainted with what Bergman had 
done on the fubject of the hepatic gas. 
He afks, whether this air, and the 
inflammable air feparable from fome 
metallic fubftances, confifts of oleagi- 
nous particles in an elaftic ftate ? This 
part of .the conjecture may, perhaps, 
not be admuffible ; but the learned bi- 
fhop’s claims to. the difcovery of this 
aerial, impregnation ought not to be 
overlooked, though he modeftly gives 
it up, as well asoany future merit in 
its profecution, to Mr. Bergman; who, 
fince. this time, has, tothe great lofs of 
all true philofophical- knowledge, atoa 
time when the higheft expectations were 
entertained of his further illumina- 
\ tions of every part of chemiftry, funk 
under infirmities and difeafe, in confe- 
quence of his unwearied application to 
. the 
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the improvement. of his favourite {¢i> .. 
ence. 

Phe application of the facts betas 
ehh to the compofition of he- 
patic waters isobyious. The'manner 
n-which the hepatic: gas is extricated 
in the bowels: of the-earth, is explained 
_by Bergman; by: fuppofing the decom- 
, -pofition. of::hepatic matters, which: is 
formed there from the union of fulphur 
with lime,magnefia, or alkali, to take 
‘place by various means. ‘This expla- 
snation; however; from the’rare occur- 
-rence of reali hepata being found jin 
ithefe watersyand other*incidental oc- 
»currences,’feems to. be {till involved in 
efome difficulties.’ Perhaps’Mr. Gen- 
~gembre’s experiments, and-fome' more 
»modern) obfervations on’ the variety of 
bodies that feem to be concerned “in 
othe: production of this air, may throw 
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confiderable light on other and more 
probable modes, by which fo important. 
an agent is prefented to be combined 
with different waters in the deep receffes 
of the earth. 

For fome time very few fubftances 
only were known to yield hepatic air, 
as the hepata, fulphureous ores of lead, 
zinc, &c.—We now know, that it is 
commonly found in coal-pits, and 
Bergman difcovered it in native Sibe- 
rian iron; many inftances are given, in 
which wood remaining for a long time 
in common water has been obferved to 
communicate to it fome of the proper- 
ties of hepatic waters; and fea-wrack, 
calcined to a certain point, impreg- 
nates water with the {mell and tafte of 
hepatic air. Some of the effeéts of he- 
patic air are manifefted in the putrefac- 
tion of certain animal fubftances ; from 
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the difcoloration of filver, as well as 
by the fmell and tafte, this fact has par- — 
ticularly appeared in blood... It has 
been fuppofed by fome writers, that 
common falt, by calcination, or by 
putrefaction, will impart to water a 
fulphureous fmell and tafte. Sulphur, 

"with oils, charcoal, fugar, andplum- 
bago, will yield hepatic air, when pro- 
’ perly treated, according to Mr. Kir- 
wan; who did not fucceed in repeats 
ing fome of Mr. Gengembre’s experi- 
ments, moft probably from the want of 

a due degree of heat being employed. 
In general, the livers of fulphur will 
not yield hepatic air without the addi- 
tion of an acid, and the marine acid is 
beft adapted for this purpofe.—Every 
_ fpecies.of hepatic air turns the tinéture 
_ of jacmofs red. Hepatic airs, extract- 
ed from different materials, differ very 
| 2 much 
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much in their folubility. in water; but 
the.moft remarkable. appearance in the 
union of.hepatic air with water is, that 
dt isnot permanent ; yet the water inno. 
degree decompofes the hepaticair. The 
moft fenfible. teft, of hepatic air is the 
folution of filver in nitrous:acid; info- 
dmuch that, in proportion to the degree 
with which the. nitrous .acid: is. fatu- 
rated with filver, this, even by contac. 
-with hepatic. air,. however: mixed with. 
other airs.or fubftances,.becomes redy. 
brown,-and black ;,and: thefe precipi- 
tates are only fulphurated=filver, and 
when.the. acid is not largely faturated 
with. the. filver, the precipitate will be » 
re-diffolved. . As.to the properties of 
water faturated with hepatic air, itturns 
the tincture of. lacmofs;.red ;.it. does — 
not, affect lime-water ;,.the folution of 
earths in the mineral acids:are not al- 
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tered by it; with the marine falt of 
iron it forms a white precipitate, 
with the nitrous falt of copper a brown 
precipitate, and the liquid is changed 
from blue to green ; with copper vitri- 
olated a black precipitate; with a va- 
riety of other habitudes, with different 
metallic folutions, not neceffary to be 
répeated here: and for an accurate ac- 
count of hepatic air, the reader is re- 
ferred to Mr. Kirwan’s experiments in 
the firft parr of the Philofophical 
Tranfactions for the year 1786. 
The difficulty of uniting the ful: 
phur, if there is any, in thefe waters, 
with them, (although true hepata, or 
livers of fulphur, are rarely to be found 
in them) does notarife from any want 
‘of proper fubftances to form fuch a 
‘union, for many of them contain both 
mineral alkali and different abforbent 
Gonoh earths 
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earths: whether the diffufion of thefe 
fubftances. info great a body of water 
renders: them incapable of acting with 
a fufficient force to diffolve the ful- 
phur, or that the degree ofiheat in the 
water is not fufficient to form the 
union, I do not pretend to determine 5 
but I know that the hotteftywater inthe 
neighbourhood: of Aix =la-Chapelle, 
and the:heat of which far exceeds the 
heat of any of the {prings in: the city/of 
‘Aix, difcovers novfigns of any hepatic - 
air, though the other contents, of this 
water>are entirely: fimilari to’ what >is 
found in moft of the waters in that 
place. Yet nothing ‘is moresdifieult 
and rare, than, in treating the genera= 
lity of what are called fulphureous wa- 
ters, to be able-to detedt)iby any teft 
whatever, any real fulphur contained 
in'them. There arecfome fulphure- 
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ous waters:that, with the addition of a’ 
very {mall quantity of liver of fulphur,. 
_ will formyprecipitates with metallic fo- 
lutions; yet, if you add to thenronly: 
the pure acid, even the dephlogitti- 
cated and highly-concentrated nitrous: 
acid, no’ precipitate of gin what~ 
ever will appear. 
_ o'M. Macquervhas remarked, bien if 

you puta few drops of a ftrong me-=. 
tallic’ folution: into thefe waters,. the 
hepatic air will difappear, becaufe;: he 
fays, this: vapour will attach itfelfto the 
metallic fubftance, and agi lofe its. 
volatility: 

If fuch conjectures are arhia ib bon in: 
chemiftry, it has been-advanced by fome 
writers of eminence,.that:hepars have’ | 
formerly exifted:in thefe waters; but. 
they, through the long lapfe of time, ~ 
have’ been decompofed;. and nothing 
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remains at this time, but the mere fmell: 
and other faint veftiges of them. 

And fome authors have explained 
themfelves in this manner concerning 
their opinion of fulphureous waters :— 
Hepars, they fay, naturally tend to fe 
_ compofition ; the fulphureous part of 
them diffolves through the diffipation 
of the phlogifton, which, quitting the 
acid, this combines with the alkaline 
fubftances that had held the fulphur in’ 
a ftate of folution: : and this decompo- 
fition fhall take place fooner or Tater, | 
according to the nature of the hepar ; ‘ 
if compofed of calcarious earths, the: 
fooneft: the greater the quantity is, 
and the greater the expofure on Jarge : 
furfaces, affifted by. greater degrees | of 


heat, the fooner it will be accom. 
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a They’ fay alfo, that the - property 
of difcolouring filver, mercury, and 
other ‘white _ metallic fubftances, is a 
moft fallacious teftimony of the pre- 
fence of real fulphur ; ; for many fub- 
ftances, very foreign from. the pring 
ciples ‘of fulphur, will have. the fame 
effet. “And i in the formation of ful- 
phur itfelf? in, ‘proportion ’ as it com- 
bines with the intermediate fubftance 
it never remains pure, but ever re- 
tains fome portion of a fuliginous or 
coaly matter, and which adheres clofely 
combined with it; and that it is, this 
fubftance: which produces the effects 
of the hepars, in precipitating, with 
metallic folutions ; and on, this account 
the precipitate ‘will appear black, very 
different from the appearance of the 
precipitate formed with the fame me- 


‘tallic folutions 1 inp the waters of Aix-la- 
G 3 Chapelle, 
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Chapelle, and other noted fulphureous 
‘waters, as will manifeftly : appear’ heré- 
after ; and, moreover, that thefe waters 
‘do not really contain any fubftance 
that ‘is combined bipial aoe ee 
acid. *° be on sug 
But in order to clofe’ what TF ae 
further to fay on the fubjeét of hepatic 
‘air, fo frequently’ deemed ‘the ¢ritérion 
‘of real fulphureous waters, Mr. Monnet 
is of opinion, that this vapour is fo far 
from being always the refult of the 'de- 
‘corpo of fulphur’ detached from 
vitriolic acid, that ‘he thinks it tovbe 
‘purely phlogiftic, or nearly fo; and that 
whenever a pure phlogifton: is’ exhal- 
ed, it will ever have the fame finell - 
and a vapour, fimilar in’ finell; swillex- 
hale from putrifying” vegetables,” ‘and 
‘which will alfo difcolour ‘white’ me- 
vtallic bodies, _— vapour"! ‘detached 

from 
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from fulphur and iron filings, moiften- 
ed with water, was never deemed to 
‘be actual fulphur, however, fimilar it 
may appear, to hepatic air, ata you 
put a piece of heated pyrites into cold 
pure water, in a veffel that may after- 
wards be .clofed. up, it will give the 
water the tafte and fmell of a fulphu- 
-reous one, and it blackens filver ; and 
at.is. the. opinion of Mr, Monnet, that 
the volatile, {pirit, which is detached 
from the pyrite, is.confined and dif- 
-perfed in the, water by the decompofi- 
_ tion: of its. (This. phlogiftic vapour, 
feparated for the acid, remains pof- 
feffed of all. the properties of the mafs. 
- A, fimilar. effect i is produced: i in form- 
ingt/a, fulphureous mineral water in the 
water of a blackfmith’ “A fhop, i in which 
he, occafionally, quenches , his heated 
uD: 3. and, this, veg 18. {9 ‘extremely 


‘S04 G 4 ‘volatile, 
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volatile, that it very foon efcapes from 
the water, and is. difperfed.in the open 
air ;.and the water then will in:no:re- 
{pect differ, from, common water, if no 
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other fubftances fhall. remain diffolved 
in ite . TREES ee NE 
~ Thus, it, appears eee that. the nba. 
wide are; not-at prefention,,any, fettled 
plan of the, nature and,compofition of 
hepatic gas, though anoft; feem to agree, 
that fulphur,,enters.into, it)as.a com- 
ponent part., The manneria whichthat 
fubftance,is.dilated into;a fluid perma- 
nently, elaftic, is explained with. fome 
diverfity » Bergman, who has.made-the | 
greareft, adyances, towards the elucida- 
tion, of it,. has fuppofedsthas. the pre- 
fence of phlogifton is ,neceffary:to form 
the bond ofunion between.fulphur,and 
the matter: of heat.;, and. fupports. his 
ORMHOR onthe. aly, decompofition, of 
opined this 
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this air by ‘nitrous acid, which he at® 
tributes to the avidity with which that 
acid attracts the phlogifton of the com- 
‘pound, and fets the difunited parts at 
liberty ; to the fame purpofe he pro- 
duces the decompofition by vital air. 
Mr. -Gengembré, from experiments, 
in which ‘he’ obferved, that the hepars 
did not yield hepatic gas, except when 
formed by the humid way, or diffolv- 
ed:in water}: conceives the decompofi- 
tion of ‘water neceffary to the forma- 
tion of this air, the component parts 
‘of whichhe conceives to’ be aqueous 
“inflammable air‘and fulphur, of which 
the fulphur does not all burn, but’ is 
in part-depofited during the inflamma: 
tion ‘of: theothér part. An! “experi- 
ment made''by Mr. Gengembré, on 
‘this fubjeét,is- worthy ‘of! attefition : 
‘ira peed fulphur- to ‘the focus of 'a 
al iA burning- 
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‘burning-glafs, over mercury, in in- 
flammable air, and relates, that a part 
of the fulphur was diffolved, while the - 
inflammable:affumed: the mature of 
hepatic: air: he produces: many: more 
faéts, to which applying Mr. Lavoi- 
‘fier’s principles, he endeavours to fup- 
port his ‘opinion. ‘The decompofition 
of hepatic by-pure: air: is; readily. ex- 
plained’ on ‘this theory; as water is 
‘formed onthe addition of the. latter, 
and: the fulphur, deprived. of. its fol- 
vent, is'precipitated.. One of the daft 
authors, ian Englifh: one, on this fub- 
ject, who has treated it with the great- 
eft intelligence ‘and accuracy, and.on 
this accountvit is not neceffary to men- 
tion his’ name, confiders: this gas: as 
{imply fulphur, enabled, by the mat- 
-ter/ofheat to.affume an aerial-or per- 
manently elaftio form, siitelor: ist 1D 
| begit ALKALINE 
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[ALKALINE AIR AND WATER. 


’ Asthe ‘common marine: perry air 
amay be-deemed to be the vapour of 
the fpirit of fea falt; under the fame 
‘method “of treatment,’ by receiving: it 
‘into a veffel filled with -quickfilver, 
inverted into a*bafon ‘with quickfilver 
4n it,°an alkaline; though not .a pure 
-one, may ‘be procured from the vola- 
tile dpirit offal ammoniac 'put intoa 
thin phial, afd heated withthe flame 
of a candle, by which means a great 
“quantity ef vapour may be collected, 
‘paffed through the quickfilver, where 
4vwilkremaim in the form :ofa:tranf- 
“parent 2permarient. air, not: condenfed 
aby cold: vBy the fame: means «it amay 
tbe! procured from: :fpirit of hartthorn, 
ar fal volatile, either ‘ino a! Avid: or 
AVIIARIA fixed 
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fixed form, and from any of thefe vo- 
latile alkaline falts, produced by the 
diftillation of fal ammmoniac with fixed’ 
alkalies.’. But from’ this’ method of 
preparing «thefe: volatile’ alkalies, it 
will be found that this ai¥ will ‘contain’ 
a greater quantity of fixed ‘air; mixed’ 
with | fame oalkaline>air Gn the ‘com~ 
' pound, is Thei‘beft miethod of pro- 
curing» @ ‘pure: alkaline ait) will be'to 
make-ufe ofiavolatile fpirit of fal am=' 
monidcy: prepared: by ‘diftillation with” 
flaked=limiey which ‘contaifis’no fixed’ 
air); iandothe ‘quantity of pare alkaline’ 
air;\ that. by: thefe means thay. be pro=" 
cured, »wilk be ‘nearly° equali°to the 
quantity of -acid' air detached from an” 
equal) quantity of the’ fpirit ‘of fea’ 
falty . This alkaline ait willbe readily 
imbibed by: water,:-and *by: its’ inion” 
with iit iwall forma: ‘very ftrong | {pi pirit? 

ate! of 
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of fal ammoniac, perhaps a ftronger 
one than.can be made by any other 
means. And by uniting this alkaline 
air with acid air prepared from fea’ 
falt, a white falt may be procured ina’ 
folid form,,,which will prove to be 
common. fal ammoniac, or the marine 
acid. united ,to the. volatile alkalii— 
Fixed air, admitted to this alkaline air,’ 
formed! oblong flender chryftals, that 
covered the-fides of the veffel with net- 
work, and. which-were the volatile al.’ 
kaline falts-which the chemifts get in’ 
a.folid form -by, the diftillation of fal 
aramoniac, with; fixed. alkaline: falts. 
The property, of alkaline as well as- 
acid airs haftily,.to ,diffolve ice,: when 
that fubftance, is. expofed to: the action: 
of them, has been often, obferved ; the’ 
heat, which. neceflarily paffes infuch’ 
| cafes from an, abfolute:to | avfenfible’ 

es ftate, 
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ftate; during the time that the elaftic 
fluids are attracted and: abforbed by the: 
ice, will -fufficiently account for the 
{peedy effeéts of this operation,—The* 
further profecution of experiments with’ 
alkaline air has been ‘anticipated by 
a previous account, to fhew that vo-. 
latile alkalies niay be introduced into: 
mineral waters by other meéans ‘than 
what they have been confined to by 
the generality of ‘writers upon them 5. 
namely, the decompofition of ‘animal. 
or vegetable matters by putrefaction..- 


ALKALINE WATERS. 


. Alkaline waters are diftinguithable,, 
befides the piquant flavour and effer~ 
vefcence with’ acids, by a peculiar lixi-. 
vious tafte, by decompofing many* 
earthy falts in folution, and. turning. 

5 ereen . 
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green the blue vegetable: juices::. they? 
are all:more.or. lefs. impregnated! with: 
fixed air, in. confequence of which: they: 
exhibit. many. appearances. in. common 
with. gafeous ,waters,, though they ate 
in faét of a-contrary nature, In) the 
waters in queftion,. the, very:, great. 
quantity. of fixed air, which :is;found 
uncombined,, muft almoft. render . it 
impoffible, that, the..alkaline. part. of 
their. compofition: fhould, exit, in a. 
pure fate, or even. in.one approaching, 
to its yet the, properties. which,a.come, 
plete neutralization from fo weak am 
acid would picient, can hardly be 
looked for, as is evident from the ef- 
fects, of combination with,, ORE fub= 
flances.). si va. 
_ Several parts of tee was Au- 
vergne in France, furnith, waters.of this 
minds sidcacaa their, principal characters. 
from 
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from a mineral alkali contained in 
them. Mr. Monnet has obferved, that 
the mineral alkali is prefented in. thefe 
waters in two different ftates ; one, in 
which it is yielded well chryftallized, 
and fuch as is procurable from the lixi- 
via of foda and marine falt ; but that 
it is more commonly in a lixivial ftate, 
as in the waters of Mont d’Or and 
- Bourbon; and that in fome waters it 
is fo mafked and difguifed, that a great 
number of the examiners of mineral 
waters have been baffled in their at- 
tempts to inveftigate the nature of 
this fale. |: + . 
The manner in which he conceives 
the decompofition of the felenite may 
be avoided, he explains in the. fol- 
lowing manner: When a loofe mi- 
neral alkali is prefent, he fuppofes, 
that in the, ftate, which he calls lixi- 
vial, 
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vial, the alkali does not manifeft all its 
faline properties; and relates, that he 
has madé experiments on this” alkali 
with a folution of felenite, wine it did 
not alter.” 

“Till the nature: of the waters: exa-. 
mined. by Mr. Monnet are more. ex- 
actly known, fome ambiguity évident- 
. ly‘appears’in his account of the ftate 
of the ‘alkali in them,.which he calls 
dixivial, and’ to which he oa eruaieg 
neh peculiar’ properties. © Ae 

© The ‘preferice of the mineral alkali 
“incombined, has often been the caufe 
of great/difficulties in the analyfis of 
awaters, containing with it other faline 
‘bodies, particularly common falt. A 
-mode has’ been* pointed out, by an in- 
genious phyfician of Turin, which fuc- 
ceeds very well in feparating ‘and ‘af. 
certaining the quantity of the mineral 
H alkali ;. 
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alkali; to which Bergman’s method ~ 
was inadequate. Mr. Gioanetti dif- 
folves all the foffil alkali in diftilled vi- 
‘negar, and diffolves the terra foliata, or 
the natron acetatum, in alcohol, after 
chryftallizing it. -If fea-falt is mix- 
ed with the natron acetatum, it is not 
taken up by the vinegar; from which 
the mineral alkali is eafily recovered, 
and its proportion to.the-original mafs 
_dire€tly afcertained. 

‘Though :the -univerfal defeat of 
mineral alkali uncombined with the 
mineral acids, or as natron under the 
impregnation. of alkaline waters, with 
‘this fubftance, may be eafy of expla- 
‘nation; yet. the prefence:of.vegetable 
-alkali,:which, though rarely, is. fome- 
times found.in mineral waters, is not 
fo .eafily accounted ‘for. It has been 
in general referred to putrefaétion; and 

hig o the 
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the common methods of producing 
 nitre favour the fuppofition, as well as 
-Mr. Thouvenel’s and Becher’s ‘expe- 
«iments. The large colle@tions: or 
mines of nitre difcovered in fome parts 
of the world, as Italy, at fome depth in 
the earth, although their‘origin is not 
‘free from fufpicions of miftake, yet 
-this circumftance, confirmed as it ‘ts, 
and fome others, might lead us to fup- 
,pofe nature capable of producing it’ in 
_other manners. 
.» The vegetable alkali has been found 
in waters within the circuit of large 
‘towns, as at Douay. Mr. Monnet 
relates, that he has procured it in a 
ftate of confiderable purity, united 
only to fixed air, from fome of the wa- 
ters of Spa, and which will appear 
hereafter in the analyfis of fome of the 
-waters near Spa. snd he feems to 
H'2 think 
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think that it is more frequently to be 
met with ina ftate of purity than is in 
general imagined. It is moft ‘com= 
‘monly united, in mineral waters, to the 
nitrous acid; though inftances occur, as 
will hereafter be proved, of its combi- 
nation with other fubftances.. 
Alkaline waters -areomoft abundant 
in mountainous countries;and in coun- 
tries| where volcano’s exift» at: prefent, 
or have ‘fhewn. themfelves: formerly, 
and they are all charged» with mineral 
alkali; alkaline, ‘as welloas fulphu- 
reous f{prings, arife from ‘deep faurces 5 
and they are all abundantly ftored with 
aerial’ acid, which’ fhews itfelf swith 
quick fparklings as foon«as ever they 
iffue into ‘the open air; this’ ebulli- 
tion is ‘generally a convincing proof 
of their alkalinity) -Another tefto.of 
the alkaline waters is-the abundance 
fQIDsM . of 
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ef abforbent earths: they generally: 


contain, ‘which; are» united to.great 
quantities of gafeous fpirit, to! diftin- 
-guifh it from-common air, which:M, 
Venel fuppofed: only to: be contained 
in fuch waters, and to which he united 
fome other acid faline body, to,account 
for the brilliancy:in their tafte.. 
Nothing more remains. .to be ftated 
in this general account, than sto, point 
out the method:that 1s intended: to be 
purfued in the following analyfis.. The 
firft and moft-obvious. method of exa- 
mining, any mineral waters, and. pre- 
vious to any inveftigation of their com- 
pofition by the rules of art, is by their 
tafte and appearance in the: mineral 
fountain; 3 every perfon, though little 
converfant in: medical enquiries into 
their nature and properties, may im- 
: perctrly. perceive the difference of 
Jeg medicinal 
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medicinal from common waters, and, 
at the fame time, difcern their greater 
or more remote refemblance to other 
mineral fountains, with whofe qualities 
he may have been previoufly acquaint- 
ed, and thereby be able to arrange 
them under their proper claffes. 
If, on tafting any water that is new 
to him, it fhall affect the organ with a 
lively brifk fenfation, and on agitation, 
or pouring it out of one glafs into an- 
other, it fhould fparkle, emit and dif- 
charge a number of little bubbles on 
the furface, and cover the infide of the 
glafs with a great number of {mall 
air-bubbles; he may reft affured, that 
fuch a water is plentifully ftored with 
aerial acid, which will a€& ‘as a fol- 
vent of its contents. If, on ‘adding 
to a little of this water in a glafs a 
fmnall ei of pure vegetable or 
: fixed 
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fixed alkali, no ebullition or effervef- 
cence fhall enfue, the exiftence of any 
mineral acid in it will be neat? 
doubtful... 

The effects of acids and. alkalies, i in 
changing the blue juice of vegetables 
into red. or green, are fo, generally. 
_known, that it is unneceflary to mention - 
the diftinétion.of them. ‘The fyrup of 
violets has long held a place amongtt 
the fenfible tefts of acid or alkali; but 
Bergman is difpofed to reject it alto-. 
gether, as it is fubje&t to fermentation, 
and isnot. fenfible of. the prefence of 
aerial acid in water;.and fubftitutes in 
its room the tincture of,turnfole,which, 
from a. perfect blue, in-a.dilute ftate, 
will turn red, if fixed:air, fuficient to 
fill only one-fiftieth part of. the veffel, 
has pafied through the water; or one - 
- part of water faturated with fixed air, 

: Hi 4. will 
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will make fifty parts of the tincture of 
turnfole diftinctly red. The fyrup of 
violets will fometimes turn green, when 
the fubftances contained: in the water 
are really not alkaline..< Yet the -va- 
riety of chemical agents ‘that ate di- 
rected to: fimilar: purpofes, which exift 
in nature, ohas inclined: other chemifts 
to keep fyrup.of violets ftill onthe lift 
of tefts):and: join its ufewith the lac- 
mofs, a lake or pigment prepared from 
the Lichenes fruticolof.of ‘Linnzus, or 
the white moffes'that grow on the rocks 
in the Archipélago, Canary, and other 
iflands;-and)in commerce ‘it is’ epsai 
firchil or Orfeille. it Sola 
» A teft-which promifes} in'fome Bess 
to anfwer our purpofes, under this’ ar- 
ticle, better than either of ‘the other, 
has’ been pointed out by Mr, Watt, in 
the juice of the-red cabbage. 
a In 


a 
~ In the application of an agent fo im- 
portant as fixed air, to the doctrine of 
mineral waters, and of Spa waters in 
particular, the perfe&t knowledge of its 
affinities to” bodies in general, and ef- 
pecially thofe frequently occurring in 
water, is of the-firft.confequence.. The 
alluftrious>Bergman, who: confidered it 
as a real \acid;» though jperhaps the 
weakeft of all}: has: determined: the re- 
lative places;of: different fubftances as 
affected by its attractionand his ex- 
act table of them is therefore here fub+ 
joined. Certain’ appearances; which 
might not have been expected, take 
place in waters abounding with fixed 
air, and:which are worth mentioning 
here; as :capable~of -leadine into mif 
stakes. © In thofe ‘waters in-which lime, 
amagnefia, 8c. are: kept :in)folution by 
an excefs of: acid, the fimple addition 
‘| of 
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of cauftic alkali will throw.down.a pre- 
cipitate of earths. 


é 


AFFINITIES OF: THE AERIAL ACID: 


Pure terra ponderofa. «, 
Lime. 
Pure vegetable alkali-.. 
Pure foffil alkali. 
Pure magnefia. 
Pure’ volatile alkali... 
Pure clay. 
Calx.of zine... 
Calx of iron. 
Calx of manganefe.. . 
Calx. of ‘cobalt. 
Calx of nickle, 
Calx. of lead. 
Calx of tin. 
. Calx of copper. 
~Calx of bifmuth. - eae 
Calx 
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Calx of antimony... 
Calx of arfenic. 
Calx of mercury.. 
Calx of filver.. 
Calx of gold. 
_ Calx of platina... 


Water.. 
Spirit of wine.. 


_ The principal precipitants made ufe: 
of were : 

1. Syrup of violets, which in fome 
cafes, by coincidence of faéts, may 
give a certainty, from fhewing proper- 
ties different from other analogous 
tefts : and the green it will fometimes 
fhew with iron, is readily diftinguith- 
able from: that, produced ‘by alkalies ; 
and its fermentation “ey be Bach 


prevented.: 
10 2. The 
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2. The tincture of turnfole obtained 
from lacmofs.—A fingle grain of con- 
centrated vitriolic acid will give a vi- 
fible red to 400 cubic inches, or.about 
170,000 grains of this blue tincture. _ 

And paper: faturated, withthe tinc- 
ture of-turnfole, prepared by boiling 
with a little ftarch in diftilled water fome 
of the lacmofs being enclofed.in-a linen 
cloth, is changed with acids:to a red} 
while alkalies reftore the, blue colour 
again, and: heighten the original: one ; 
yet this paper is not fo fenfible of the 
agents as the tincture... 

3. The watery tincture of Biach 
wood, whichis red, but readily becomes 
blue with alkalies, and» paper: pre- 
pared with a little ftarch :boiledin the 
tincture, anfwers better than the :tinc- 
turelitfelf.. One grain.of frefh ichryf 


talline vegetable alkali, diffolved in 


tite 


4,000 | 
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4,000 grains of water, changes the red 
colour of this paper to a fenfible blue’: 
acids change it to a yellow, and reftore 
the red colour baperey ce PP the ane 
lies. | 

4. a Sei tincture extracted by 
fpirit of wine frony powdered galls.” 
This tinture readily difcovers iron, 
and flowly-précipitares it out of water. 
lf the metal: is in fmall quantities, the 
-water-and precipitate become. purple; 
through’ different gradations: of the 
fhades,.in- proportion to ‘the quantity ; 
.and when it is large; asin both will be 
black.» 

» A fingle drop of. this siindUar¢ will 
give adiftint purple to a pintvof dif 
. tilled water; in‘ which lefs than’, part 
of a grain of iron is diffolved. — 

4. The phlogifticated alkali, This 
_ preparation will difcover alfo the {mall- 
CHO ts eft 
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eft portion of iron. Diftilled water, con- 
taining in a pintof.it 2 grains of green 
-vitriol, on the addition of a fingle drop 
of the lixivium of phlogifticated alkali, 
inftantly fhews a Pruffian blue; it pre- 
cipitates copper of a reddifh colour, © 
manganefe white, and eet i alfo 
other metals. 
6. Concentrated vitriolic acid. 
7. The acid of fugar is a moft de- 
-licate teft to difcover lime, however 
mixed ; a fingle grain of pure lime in 
a pint of diftilled water, with a {mall 
portion of the chryftallized acid of  fu- 
-gar, fhews white and fleecy clouds. 

8. Aerated fixed alkali precipitates 
all the earths and metals from their fo- 
lutions. 

g.. Lime-water, ie ide into water 

«with an aerial acid in it, renders it tur- 
ebid 5 for whatever part of the lime is 
penetrated 
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“penetrated by this acid, becomes si 
-luble and -fouls the. water. 
: g. Salited terra ponderofa is of the 
-greateft confequence in difcovering the 
Amalleft traces. of a’ vitriolic acid; as 
this acid.will immediately form a fpa- 
' -thum ponderofum with that teft, which 
~will not. be fufpended in «the water; 
» and fuch-is the fenfibility of this teft in 
. difcovering .vitriolic acid, that it even 
-exceeds the tincture of turnfole. in. its 
_ fenfibility..of the aerial acid. 
‘10. Nitrated filver, when diffolved 
- in diftilled water, will deteét the {mall- 
~eft. veftiges of a marine acid, which 
- will. immediately . feize on. the filver, 
and form. a falt incapable of being rea= 
«dily diffolved, .and. therefore is fuf- 
pended in the water in the form of a 
ewhite fleecy cloud. 
.Nitrated mercury.; there are 
2 two 
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two kinds; one.made without. heat, 
which is precipitated by the cauftic ve- 
getable alkali in a. yellowifh white pow- 
der, by fal fodze, yellow; by all fub- 
ftances containing’marine acid the pre- 
cipitate will be in large quantities, and 
of acurdly fubfiftence : if made. with 
heat, the. marine acid is. immediately 
detected by this folution; and, fhould 
neither.the marine or vitriolic,acid, be 
prefent in the water, the mercury, is 
precipitated by lime, magnefia, &c. 
diffolved by the: aerial.acid,; but. with 
»mnew chryftallized vegetable, alkali, .a 
‘*fingle drop of the folution forms thick. 
fenfible clouds in the waters, 

-. 12.-Corrofive fublimate, may. be-of 
-ufe in the difcovery of aerated. alkali, 
when ina diffolved ftate; but a {mall 
piece of the corrofive fublimate will de- 

tect the alkali fooner than the folution. 
| 13. White 
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13. White arfenic cam only be ufe+ 
ful in waters impregnated with hepatic 
air, without a genuine hepar in them: 
wherever the hepar is genuine, the 
‘common acids will difcover’ the: ful- 

-phur; and a fmall piece’ of white ar- 
fenic is faid to have been'coloured with 
a yellow powder ‘refembling fulphur, 
and formed :an-orpiment; but I believe © 
>this igang has. not wines fue 
ceeded. ik, gitoleG 
The pejouralipy of examiners of mi- 
neral watersare ‘abundantly furnifhed 
with precipitants; but for real’ ufe 
moft of them are unneceflary, as few 
can difcover:more of their true: con-. 
tents than the: preceding: ones, if ju- 
. dicioufly ‘managed ; and none,’ Iv be~ 
lieve, will make their component parts’ 
more manifeft, and with equal accura~ 
cy : fuperfiuous trials tend only to.can-- 
I fufion, 
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fufion, and the heaping experiments 
upon experiments, without any appa- 
rent defign, will tend only to perplex, 
rather than to convince ich nat ra-_ 
tional grounds. ‘3 
_» ‘The fixed. acid, when properly un- 
aehitbnd conftitutes the mineral fpiritof 
- all the celebrated mineral! waters :-for,, 
if this elaftic fluid, that poffeffes all the, 
properties of that fubtle acid, be gra-. 
dually diffipated by expofure ‘to the- 
open air, or fuddenly difperfed by heat, 
the waters will lofe-all their invigorat-. 
ing powers, as well as their pungent 
tafte and fpirit, never to be altogether. 
recovered again, fhould we be able, by. 
artificial means, to recover jt in-part, 
but never, perhaps, in equal quanti-, 
ties, this elaftic fluid. Analyfis thus, as | 
well as fynthefis, perfectly agree on this 
fubject, and fug geet very pewerfil ar~" 
cuments, 
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puments, why fuch naturally aerated 
waters can never be truly imitated by 
artificial means; for, though art may 
boaft of giving thefe mineral waters 
their aerial fpirit again in equal quan- 
tities, or to plain fimple water as much - 
of this mineral fpirit as they fuppofe 
water is capable of being united with, 
yet experiments, founded upon true’ 
chemical principles, will’ hereafter’ 
prove, that fore‘of the natural minéral” 
waters of Spa do really contain oreater’ 
quantities of this permanent claftic eas, 
than any artificial means, hitherto put 
into practice, are able to communicate” 
to any water whatever. 

~The inveftigation’ of the’ mineral’ 
properties of medicinal {prings by ana~ 
lyfis, feems to originate fromthe ho- 
nourable and illuftrious Mr. Boyle.— 
oe of the preceding’ writers, wha 

A P Bess have 
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have enumerated great varieties of me= 
dical. fountains, as well as. different: 
common waters, and diftinguifhed them. 
into hard. and foft, warm and cold, fa-. 
line and: chalybeate, falubrious and poi- 
fonous; yet the waters donot appear to.’ 
lave acquired thefe arbitrary denomi-: 
nations: ftom the real. knowledge: of:. 
their, contents, inveftigated by anal yfis, | 
till. Mr./Boyle had difcovered: the :ufe:: 
of feveral precipitants ;, they knew, in-»' 
deed, that. fyrup. of violets:was chan=>? 
ged. from:purple to red, by lemon-juice: » 
and) vitriolic acid, yet :the. effet was io 
referred: to fome particular properties: 
in thefe bodies, rather. than to the acid. 
part. of them. in particular. and the ha-+). 
bitude.of alkaline. bodies: turning thei... 
blue juice of vegetables greens and pee x9 
inftances. the juice of..the,,blue-belk, . 
was: firlt .difcovered by,Mr,, Boyle; :he:; 

7 afterwards: 
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: ° . 4 . ~~ e TN agi yore? 
_ afterwards pives in his writings a great 
variety of different appearances, occa" 


fioned by acid and alkaline folutions of 
different metallic bodies, as well’as the 


fimple tinétures of vegetable’ bodies. 
Du Clos attempted, in a’ few years” 
after thefe difcoveries, and at the firft 
inftitution “ofthe royal academy at 


Paris, the examination of moft‘of the 


mineral watersof France. Mr.'Boyle} 
twenty” years°after ‘this’ period, eh- - 
tered’ into “asmore accurate “@xami- 


nation of different waters, by ithe ufé 


ofa great variety of chemical ‘com- 


binations of different’ bodies. Hoff= 
man {verns to be ‘the fir ‘that fully 
éftablifhed the fact of what the ancients’ 
called nitre, natron, or mineral’ alkali, 


exifting i in various medicated’ fouhthins. 


Vitriolated magnefia, then’ called’ the 
fal ‘catharticus: amarus, had ‘been’ in 
W212) | I 3 great 
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great fame at Epfom for many years, 
and was afterwards difcovered in the 
waters of Seidlitz, Seidfchutz, and va- 
rious other waters; yet the true compo- 
fition of this fubftance remained un- 
known till the year 1755, when the 
great Dr, Black, of Scotland, under- 
took rhe examination of the nature of 
-magnefia and other calcarious fubftan- 
ces, and laid the fir. foundations of all 
‘the great improvements in modern 
chemrftry. About this time, Mr. Ve- 
nel, appointed fuperintendant of the 
examination of the waters ‘in France, 
publithed his commentary on Seltzer 
~ ayater, in-which he fhews,, that the vo- 
Jatile ‘vitriolic fpinit of Hoffman: was 
not a-true mineral fpirit, ‘but, on the 
contrary, contends. that'it is no other 
 {pirit than the air itfelf; infomuch that 
he may be faid to. have come nearer to. 

the 
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the truth than any other. preceding 
writer; buthenever attempted to prove 
this elaftic fpirit to be a real acid, but 
attributes allits effects to the properties 
of the elaftic Auid, common air. 
_« Ima minute inveftigation of the pro- 
_perties of the beft mineral waters, it is 
- frequently neceffary to collect the elaf- 
tic vapour, .more or lefs abounding 
‘in them; and this procefs: was for- 
merly attended with great difficulty 
_and imperfection; difficult,,.from. the 
. modes in ufe to-colle&.it, as, well as. it 
was imperfect in the defect of collecting 
.the.whole of thefe vapours,|.or by ex- 
..pofing part of them to re-abforption. 
. The beft, and, only certain method of 
- collecting thefe elaftic fluids is, by an 
apparatus, at this time generally .well 
known, and to pafs them through 

. ethan ds! ‘ quickfilyer 
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quickfilver into an: inverted veffel of 
a fuitable -fize, exadtly| meafured «as: 
to its capacity, and graduated;. by’ 
which means. the fpace: apparently: 
empty, but which is really occupied by: 
thefe elaftie vapours, maybe exactly 
afcertained'; and, by agitating the va=) 
porous fluid swith. hme-water, intros 
duced ‘intoo the. veffel;the»aerial acid: 
willbe all:abforbed ‘by-thedime-water;: 
and the common «atmofpheriecal:air;’ 
fhouldithere bes any in: it;: remain: in at 
feparate: detached ftazeg and then, by: 
deducting: the ‘quantity: of the» latter’ 
from the; whole bulk>of the’ elaftic vas! 
pour collected in the: veffel, ‘the true) 
quantity sof “aerial: acid: sevaporated» 
fromthe water may be exaétly knowns» 

. It may happen; thatin fome mineral» 
a the: sac vitriolic acidy: 
. | Srslorrv generally» 
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generally called the volatile acid of 
vitriol or of fulphur, may be mixed in 
fome fmall quantity with: the aerial 
acid, but this rarely happens to be the’ 
cafe; and}-will take upon me to fay, 
in the celebrated waters of Spa; whofe: 
penetrating and: :active qualities: have 
been afcribedto'a volatile vitriolic fpi- 
_ rit, that the fmalleft portion’ of fuch 
an acid does® not exift ‘In ‘them ; and 
moreover; the! prefence of a'volatile vi- 
triolic: ‘acid: is’ incompatible: with the 
real exiftence of the aerated) alkaline: 
fubftances; which by analyfis are ac- 
tually foundin thefé waters: not to in- 
fift on-variduis ‘other chemical réafons of 
their incompatibility; Had there® been’ 
any real vitriolic acid: in \thefe waters; 
on the addition of fpirit-of wine; they’ 
would feparate ‘their thagaette and limé 
eotnpletely vitriolated, — Vide Berg 

man’s 
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man’s table, in this book, of the fie 
ties of aerial acid. 

To complete the analyfis of saiugal 
waters, and collect the different fub- 
ftances held in folution in them, the 
evaporation of the water, moft gene- 
rally by flow degrees, becomes necef- 
_ fary; and the conduct of this. procefs in 
a proper manner, is of great impor- 
tance in the difcovery of their. real 
contents. The veffels employed in 
the evaporation fhould be broad and 
fhallow, as fluids evaporate more or 
lefs haftily in proportion to the furface 
expofed to the action of the open air. 
The fize of the veffels muft be deter- 
mined by the quantity of the fluid ne- 
ceffary to be evaporated, and this quan- 
tity will be regulated by the heteroge- 
neous contents fuppofed to be in, the 
mineral water ; if they are abundant, 
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lefs water will be required to form an 
experiment on them; when the quan- 
tity is fmall, more water and larger vef- 
~-fels will be wanted. Should theveffels. 
not be fufficient to evaporate the quan- 
tity required atonce, you may add more | 
water, with caution, from time to time. 
 —Glafs veffels would be beft at all 
‘times, but are expofed to great danger 
of breaking by fudden changes of heat 
and cold. All the metalline ones are 
improper, and expofed to corrofion. 
Stone ware, if fmooth and glazed, is 
freeft from any hazard of defquama- 
tion in fcraping off the fubftances that 
‘are depofited on them, and their 
fmoothnefs on the infidefuffers nothing 
“to lie concéaled, as in the ot ip 
of rougher veffels. 
_ Gentle methods of evaporation are 
| beft, to prevent decompofition, or even. 
diffipation: 
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diffipation of the ingredients, occafion- 
ed by violent ebullition; and a loofe. 
cover fhould be laid over the evap 
rating fluids. S108 : 

Different appearances it in, the waters‘ 
will come on in the different ftages df 
the evaporation, rin at crore tt i 

» If lime-and iron. are: vicheein An} It; 
when the quantity of aerial: acid di-' 
minifhes, as it -will. do,tin, low -de~:: 
grees of heat,. they -willbecome no! 
longer foluble, and colleétitogether on 
the furface of the water;,and forma 
pellicle, which, when. broke) by the © 
agitation of the water in) the» procefs,’ » 
feparates into pieces, and! falls:to theo.’ 
bottom... When the pellicle is form=0° 
ed. only, of:iron, ‘it. remains: whole a ~ 
longer time, and appeats variegated” » 
with different colours, and \continues.:* 
fo till all the phlogifton of the metal: 
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is diffipated, and the iron becomes ji int 
a calceform ftate, and then it fub- 
fides ;,and both lime and iron will fub- 
fide before a boiling heat comes on, 
After the aerated lime and iron. have. 
fubfided, the falts begin. to fall, eypfum 
firft, if there is any in the water. All” 
the faturated foltitions with faline bo- 
- dies» wills appear in the “evaporation, 
inthe due order of their folubility, or 
fuch asare*the Jeaft foluble’ in water 
will appear ‘firft, and the: others in 
fucceffion, “but! which is “frequently 
interrupted>by ‘the inequality of the 
quantities) of ‘the different faline folu- 
tions ; generally the martial vitriol is — 
next in ‘order, and the magnefia laft 
of all, or rather’ it’ will gradually fall ¥ 
during the:whole procefs, even ‘to > the | 
end aha the ished ths ¥ 
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Thefe different heterogeneous mat 
ters may either be collected as they 
fhall appear, which is preferred by fome 
good chemifts; but fhould magnefia: 
appear in the water, that would in- 
‘terfere with the propriety of this mode, 
which feems of lefs importance in 
general than Mr. Monnet apprehends, » 
and on which he lays fo. much ftrefs, 
The falts, when collected as Mr. 
Monnet directs, will be more or lefs 
united with one another, and perhaps 
_had better be feparated from one ano- 
ther when all are united in one mafs, 
and the evaporation continued without: 
any troublefome or unneceffary inter= 
ruptions, till the whole is evaporated, 
by flow degrees, to drynefs. 

The moft important part, in a juft 
analyfis of, mineral waters, is the exa- 
mination of this refiduum, and an ex-; 

6) waerack 
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act eftimation of the different fub- 
{tances it contains, and the quantities 
of each of them; being firft duly fepa- 
rated, to be exactly afcertained.’ 

The generality of modern ‘chemifts 
have fought for certainty in the invef- 
tigation of the contents of mineral wa- 
ters by evaporation, and a fubfequent 
examination of the refiduum. Tefts, 
as they are called, have been com- 
monly confideréd as fimply indicating 
the quality of the component parts, 
and ufed as ferviceable auxiliaries to fa- 
cilitate the examinations of them, when 
time and convenience for more exten- 
_ five refearches were wanting, though, 
for determining’ proportional quan- 
ities, little advantage can 1 be ee, 
7 frony’ them. 

A more extended application of 
their effects, to the analyfis of mineral 

Me - . & waters, 
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waters, as Bergman and Beaumé.had - 
before hinted, has however been made; 
M. Gioanetti. applied, fome time ago, 
lime-water, in a very ingenious mode, 
to determine, not fimply the prefence, 
but the quantity of aerial acid in the 
waters of St. Vincent. 

This phyfician, having mixed nine 
parts. of lime-water with two parts of 
the waters of St. Vincent,. afcertained 
the exact weight of the aerated lime, 
formed by the faturation of the calca- 
rious earth of the lime-water with the 
aerial acid in the mineral waters ; and 
then calculating, after Mr. Jacquin, 
that 31 ounces of chalk contained 13. 
ounces of the acid, he determined the 
quantity of fixed air in a given pro- 
portion of St. Vincent’s water. | 

Mr. Foureroy, has propofed feveral 
objections to the accuracy of analyfis 
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‘by evaporation’; for he obferves, that 
the hear-ufed in that operation may 
altersthe principles of the mineral wa- 
ters ina fenfible manner ; amd “that 
compounds; ‘diffimilar to thofe ori- 
‘oginally  refiding in them, ‘are’ 'pre- 
fented by the .refiduum, ‘when’ fub- 
‘mitted to"examination. He obferves 
. the changes that the lofs of the elaftic 
fluids, expelled by fre, muft occafion, 
and the precipitations fubfequent to 
their efcape?;“and, in a mémoir read 
to the Society of Medicine, endeavours 
to eftablifh’ the ufe of tefts, in°a -pure 
ftate, in the analyfis of mineral wa- 
“ters, ina manner more extenfive and 
different’ to” what has rope isan 
done. » 
Be advifes, that esata of the’ frnall 
quantities of the mineral’ water to 


be tried, which are ~ generally made 
we K ufe 
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ufe of, feveral pounds weight fhould 
be taken of them, and each teft added; 
till nothing further is precipitated: 
the precipitate being allowed feve- 
ral hours to collect in a clofe vefiel, 
the mixture is to be filtrated, and that 
part of it which does not pafé the fil- 
tre, after drying and weighing, to be 
examined ; and thus the nature of the 
fubftance, on which the teft has aéted, 
is to be accurately afcertained, and 
the caufe of the decompofition deter- 
mined. 

Mr. Fourcroy gives the application 
of his principles to the analyfis of 
mineral waters, and defcribes the or- 
der in which the feveral tefts fhould 
be applied, according to their power 
of altering a greater or lefs number of 
fubftances, which it is not neceflary to 
delineate here; but the general idea 

feerns 
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feems capable, in a variety of inftances, 
of being applicable with great advan- 
tage. 

A method of procuring the falts of 
mineral waters, without evaporation, 
was many years ago pointed out by 
Mr. Boulduc, and which, however im- 
perfect it may be, will admit.of a ufe- 
ful application. 

This chemift relates, inthe analyfis 
of the waters of Pafly, near Paris, that 
on the affufion of an equal weight of 
alcohol, the felenite in the water. was 
thrown down in a-chryftalline form ; 
that, onthe ‘addition of .more alco- 
hol, the Glauber’s falt fhot into chry- 
ftals ; and that, with fill more of this 
vinous fpirit, fea falt was difcovered, 
and began to chryttallize, Wa Ky 
. Thefe experiments have. been am : 
plied, by fubfequent writers, with great 

K 2 fuccefs, 
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fuccefs, toa {till greater variety of falts, 
infoluble in fpirit of wine, or requiring a 
very large quantity of that menftruum;. 
~ as the vitriolic falts will do; while the. 
alcohol is alfo employed. to take up 
from the refiduum, after, evaporation, 
certain muriatic and nitrous falts, with 
which it combines very readily, though 
in unequal quantities. 

It may be neceffary, before we clofe 
this introductory part, with the account 
of the methods that were actually taken . 
in forming the following analyfis of the 
mineral waters which were felected for 
that purpofe; and which method was 
infticuted on the comparifon of the dif-. 
frent modes of analyfis that were un- 
dertaken, and recommended to others, . 
by the beft chemifts ef the age, for. 
this purpofe ; and, by the reconcilia- 
tion of their various and different di- 

rections 
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rections to the true principles of che- 
miitry, the beft fuppofed poffible mode 
was formed of treating the different 
fubftances that were found in the dif- 
ferent refidua of the waters, in order 
to afcertain’ the 'exaét quantities of 
each, and of what combined fubftances 
the component parts of the refidua 
were feverally formed ;—it may be ne- 
ceffary, I fay, to attend to the great 
variety of the different fubftances that 
are actually’ and generally found. in 


' water. 


Very minute particles of flint, lime, 
magnefia, and clay, are faid, by Mr. 
Bergman, to be found mechanically 
fufpended in water. A curious quef- 
tion might here arife, How far the 
action of fixed air in water may be ex- 
tended, in regard to different earths? 
—and, Whether the common idea, 

| K 3 » here 
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here expreffed by this great chemift, 
of the fufpenfion of many different 
bodies in water, by mere mechanical 
action, was altogether juft and true? ~ 
~The union of fixed air with clay 
has been demonftrated by Mr. Schrei- 
ber, and fince by another good che- 
mift and ingenious phyfician, the ac- 
count of which is not given to the 
public; perhaps the excefs of aerial acid 
in water may, in certain circumftances, 
act on argillaceous earths in the fame 
manner as on other earths. A variety of 
arouments have been made ufe of to 
fhew that filiceous earths are infoluble - 
in water, either pure or faturated with 
fixed air. The appearances of ‘water, 
&c. in the internal parts of quartz 
chryftals, would feem to point out an 
aqueous origin to thofe bodies ; and 
fome obfervations of Satffure and 
Bartolozzi. 


o) 1 
Bartolozzi feem to confirm the fup- 
pofition. 

Though water, faturated with fixed 
air, was unable, in Bergman’s experi- 
ments, to take up quartz; and though 
we fhould not be difpofed to allow 
thofe of Mr. Achard to be decifive ; 
yet fome later refearches of Mr. Mor- 
veau feem to point out inferences in 
favour of the action of fixed air. In 
the experiments of this moft excellent 
chemift, water, loaded with fixed air, 
had, after a very confiderable time, a 
perceptible operation on the quartz ; 
and from that water a chryftal of the 
form and nature of real quartz was. 
produced. 

Aerial, acid is abforbed by all wa- 
ter, but in fuch unequal quantities, 
that the proportion of it in different 
waters will be from 4. part of their 
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bulk, to a bulk, when fet-at liberty, 
exceeding that of the water itfelf. 
This, as well as pure air, contained alfo 
in many waters, occafions the bubbles 
that appear on the firft impreflion of 
the heat; and, in proportion as the 
aerial acid is difengaged, the pellicle 
and the depofition is formed; which 
arifes from calcarious earth and ae- 
rated tron. Inflammable air is found 
to pafs through fome waters, and ex- 
pand on: the: furfaces vegetable al- 
kali is oftener found in waters than has 
been apprehended by the firft chemitts ; 


mineral alkali, however, often occurs, 


aerated, vitriolated, or falited. 

It has been before faid how vola- 
tile alkalies are combined with water, 
and in a mode different from the de- 
compofition of animal and vegetable 
fubftances. 

Terra 
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Terra ponderofa may. accidentally 
appear in it, united with the marine 
acid. 

- Lime very frequently, and oftener 
than magnefia, and. both aerated, vi- 
triolated, nitrated, or falited. 

Vhough vitriolated clay, .or: alum; 
is feldom-found, yet it has been dif- 
covered, as was mentioned ‘before, by 
an’ Ingenious» phyfician; ‘muriated or 
falited, as-well) as aerated;\in Nevil 
Jolt waters» Tron,’ of all: the: metals; 
is moft: frequently found, in) mineral 
waters, moft commonly aerated, not 
unfrequently vitriolated, and may per- 
haps be found -falited.. Manganefe, 
copper, and arfenic, very rarely oc- 
cur in it, asthe fubje&. is) confined 
to particular’ objects. . Snow, »rain, 
and {pring waters, as welloas' river, 
wel], and marfh waters, together with 


fea water, are here paffed over. 
Mr. 
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Mr. Venel and Bergman, apprehen~ 
five that great degrees of heat might 
alter the nature of the fixed principles 
in waters, direét the heat to be em- 
ployed in evaporation to be continued 
below the boiling point. Mr. Mon- 
net, to. prevent by its motion the. ad- 
miffion of any foreign fubftances, 
choofes to boil the water. Mr. Berg- 
man’s method of evaporation was pre- 
ferred, except in making a hole in the 
lid of the covering to give paflage to 
the vapours as they arife, which re- 
tarded the operation, and a loofe co- 
ver applied in the beginning became 
unneceffary, when the increafe of the 
heat towards boiling difperfed the va- 
pours fufficiently to prevent the admif- 
fion of foreign fubftances: and Mr. 
Bergman’s method of gentle evapora- 
tion to drynefs was purfued: but the 

confirmation 
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confirmation of the analytic part by 
fynthefis was not minutely attended to. 
in the whole of the proceffes. | 

The ufe of hepar fulphuris, as a 
precipitate, recommended by many 
writers, will be more particularly at- 
tended to when the fulphureous waters 
of Aix become the fubject of enquiry. 
_ —Alcohol, added in fufficient quan- 
tity, precipitates all the falts found 
in waters which are infoluble in fpirit 
of wine ; and on experiment will be 
found to take up from 3 to’ {, of its 
own weight of different nitrated and 
falited bodies. 

The evaporation being continued 
to drynefs ; and in every evaporation 
which I made for experiments on the 
tefidua, upon which I could depend, 
I generally employed a confiderable 
aie of the mineral water, feldom 

lefs 


€ 140 ) 

lefs than two gallons ; the whole refi- 
duum was then carefully colleéted and 
weighed. In the conduét of the eva- 
poration, the chryftallization of the fe- 
linite, if there is any in the water, will 
fucceed the firft pellicles, and laftly 
the marine falt, if any in the water, 
and. mineral-alkali, and form cubic 
chryftals;. the deliquefcent falts can 
only be found by conduéting the eva- 
poration to drynefs. + 

1, The whole refiduum was then 
well dried, and put into a'bottle, and 
alkohol poured over it to the height of 
an inch: the veffel was well fhaken, 
and fhut clofe up; and after ftanding 
fome hours the liquor was filtered. 

2. To the refiduum, eight times as 
much cold diftilled water was added : 
it was again fhaken, and after fome 
time filtered alfo, 
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4. The refiduum was then boiled a 
fhort time in a large quantity of dif- 
tilled water, and filtered again, 

ris And daftly, the refiduum that 
now remained was not foluble‘in either 
water or fpirit of wine. 
The prefence of iron in the reiduum 
will give a manifeft brownifh ochrous 
_ colour to it: by expofing it in the rays 
of the fun. for. fome time; the metal! 
will become fo far dephiogifticated as . 
not to be. diffoived in vinegar; and 
then, by pouring diftilled vinegar up-» 
on it, the aerated Jime and magnefia, 
which remain, init, will be diffolved ; 
what little of it may then remain, when 
wafhed and dried, will fhew by ‘the lofs 
of. its. weight how much has been dif- 
folved by the vinegar. . 
The acetous-folution is to be eva- 
porated to drynefs: if it yields a fila- 
| mentous 
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mentous fubftance, which remains un- 
affected in a moift atmofphere, it is 
lime ; but becomes deliquefcent if it 
contains magnefia. A diluted weak 
vitriolic acid will form out of this mafs 
a vitriolated. magnefia, like Epfom 
falt, that will chryftallize ; and if the 
bafe is compofed of both lime and 
magnefia, it will form both eypinm, 
and vitriolated magnefia. 

If we refer to the chemical compofi- 
tion of gypfum and vitriolated magne- 
fia, as eftablithed by numerous expe- 
riments, the exact quantity of each of 
thefe fubftances will be readily afcer- 
tained. The part that remains info- 
luble in the vinegar muft be either ar- 
gillaceous, martial, or filiceous earths ; 
the prefence of the firft will be deter- 
mined by the turbid colour it gives to 
water; and the two firft are both foluble 

7 in * 
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- in marine acid, and both to be preci- 
pitated by phlogifticated or plain al- 
kali.. The filiceous earth will remain 
infoluble in-the marine acid, and may 
be afcertained by the blow-pipe. 
Nothing now remains for further 
examination but the four fubftances, in 
the order of them reverfed. 
1ft. The refiduum infoluble in the 
fpirit of wine, and water of different 
temperatures; 2d. The refiduum tak- 
en by the boiling water, and 3dly, by 
the cold diftilled water; and 4thly, The 
falts diffolved in the fpirit of wine. 
The refiduum infoluble in the fpirit 
of wine, or in water of different tem- 
peratures, has been already treated with 
vinegar, and the refults of the folution , 
explained. 
The examination of the contents 
refulting from cold. diftilled water, in 
Mos the 
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the proportion of eight parts of the wa- 
ter to one of its contents, requires the 
ereateft’ attention. The water holds 
-the neutral falts in. folution; marine 
falt, Epfom’falts, and aerated fof 
alkali, are-common in waters; Glau- 
ber’s: falty the’ febrifugal® falt, or fal 
fylvii, and vitriolated tartar, are more 
rare. “Aclurn was long ‘fufpeéted by the 
earlier chemifts to be’one’ of the moft 
general agents in the fortnation of mi- 


neral waters ; this’ opinion, which was _ 


only conjectural, experiment has ex- 
ploded, and it has been found that 


alum-is a rare ingredient in‘their com-' | 


pofitions The analyfis ef the waters” 
of Dominique de Vals, yielded alum’ 
to: Mr: ‘Mitouart + andthe fame fub=: 
{tance was detected by Mr. Opoix in? 
thofe of Provins. Marine alum enters 
into the compofition of fome waters, as 

8 —— thofe 
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thofe of Nevil Holt, which baffled the 
penetration of former chemifts; but 
it is to be hoped, that a matter fo long 
deemed problematical will foon, by 
the difcovery that the ingenious author 
has made of a falited clay in their com- 
pofition, when his analyfis is given to 
the public, throw much light on the 

nature of thofe truly ufeful waters. 
The nature of the falts contained in 
folution is beft.difcovered by a flow 
evaporation... When only one kind of 
falt is contained in the water of it, after 
its aétion on the refighuum, the obtain- 
ing it by chryftallization is fufficiently 
‘eafy, as well as thereby to afcertain its 
nature. But it. happens. moft com-. ° 
monly that feveral kinds of falts are 
 prefent together in the folution : ex- 
cepting common falt, all the different. 
falts may be made to affume their re- 
L » gular 
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gular chryftals, when the evaporation 
is carried.on in a heat, by Fahrenheit’s 
thermometer, from 176 to 196, till a 
drop of the folution, let fall on a cold 
glafs, fhews the igen yeis of ipl- 
culte. 

When the figure of the ‘aie is not 
the objeét of examination, but the fpe- 
cies of them, other methods will be 
pointed out. 

The chryftals which faccentvely 
appear, being collected together, and 
dried on raring paper, in fuch a man- 
ner as not to expel the water of chry- 
ftallization, the proper nature of ‘each 
— falt may be examined according to 
their habits, form, tafte, &c. 

The alkaline falts are to be afcer- 
tained by the ‘various precipitants; 
tafte, habits with acids, &c. ; and dif- 
tilled vinegar will readily difcover 

5 whether 
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whether, the alkali is foffil,or vege- 
table, forming with the firft a foliated 
chryftallizable falt, and with the other 
a deliquefcent one. 

The falts.compofed * an sich 
united to an alkaline, earthy, or metal- 
lic bafe, .are to be inveftigated with a 
feparate attention. to; 

» aft. Lheir acid. 
adly. Its bafe. 
The combination. formed by the uni- 
On. of vitriolic.acid) with the mineral 
alkali, agrees in-fome particulars with 
the falt refulting from the union, of 
magnefia with this acid ; their general 
properties are however widely different, 
and an eafy. method of diftintion, is 
afforded. by. lime-water.... A,.chryftal 
of each falt-being, added. to lime-water, 
the. fluid is not rendered turbid by the 
Glauber falt, but the vitriolated mag- 
Ls 2  hefia 
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nefia is decompofed, and the acid unie- 
ing with the lime falls to the bottom 
in the form of gypfum, together with 
the deferted magnefia. 

The marine acid, when combining 
with foffil or vegetable alkali, yields 
falts agreeing in many properties, as 
being cubic, decrepitating in ‘the fire, 
and in having a tafte fomething fimi- 
lar. A mode of diftinguifhing the 
bafe in thefe two combinations has 
been found in the acid of tartar, which, 
dropped into a folution of the falt of 
Sylvius, or vegetable alkali united with 
marine acid, called alfo digeftive falt, 
|" precipitates a true tartar ; while’a folu- 
tion of common falt is not serie upon 
in the fame manner. 

“The ‘nitrious’ and marine acid will 
alfo be noticed hereafter, in the éxa- 
mination of the’ folutions in alcohol. ’ 

The 
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The more obvious methods of diftin- 
euifhine thofe various falts that may be 
mixed in the folution of the refiduum 
by cold diftilled water, are too gene- 
rally underftood to require a particular 
difcrimination in, this place, ,, Perfect 
neutral falts are compofed, of acid and 
alkali, the middle. neutral ones have 
not ja. faline,but.an earthy or metallic 
bafe... The,, fubftances taken, up by 
fpirit .of, wine. will not. prefent any 
great. variety ;,,muriated terra ponde- 
rofa, muriated lime and magnefia, and 
nitrated lime and magnefia, are .thofe 
which when prefent in the refiduum 
are? commonly held in folution in the 
alcohol... The. procefs directed _ by 
Bergman, of evaporating to drynefs, 
‘and afterwards. treating the refiduum 
with diluted vitriolic acid, though well 
adapted to the difcovery of the bafes, 

Ls - 4g 


2 SED 

is hardly adequate to the determina- 
tion of the compofition of the acids. 

The acids united to the earths are 
found by the application of a ftrong 
concentrated vitriolic acid, a few drops 
of which difengage marine gas, if pre- 
fent, known by its fmell and white va- 
pour; the peculiar odour and red 
finoke of the nitrous are fufficient to 
mark its efcape: when very fmall quan- 
tities are prefent, or greater accuracy 
is required, a paper, moiftened with 
volatile alkali, expofed to the fume, 
will render manifeft the fmalleft trace 
ef nitrous acid; and a wetted paper 
any veftige of the marine acid... Far- 
ther modes of detecting thefe acids are 
abundantly furnifhed rie modern che- 
miftry. 


The 
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The abfolute Wercur of 100 Cubic 
Inches of the different Arrs, as 
well as their Proportion to Com- 
mon Air, are thus {tated by Mr. 
KIRWAN, ‘ 


| Propor- 
Abfolute} tion to 
Weight. Common 


Air. 
Common air ~~ — 31. Gr.j tooo 
Pure air —- —|34e-— [1106 


Phlogifticated air — | 30.5351 985 
Nitrous josy 5 1372-5 }r194 
Vitriolic » eo = |'70.21 512265 
Fixed air — © —|46.500|1500 © 
Hepatic —  —|34.28611106, 
Alkaline — -—J|18.160{] 600 


Inflammable —| 2.130] 84.3 


ay A Tass 
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A Tasnue of the comparative Heats of 
. fome different Bodies belonging to the Sub- 
* jeéts herein difeuffed; extracted from the | 
general Table conftructed °Y Dr. -CRAW- | 
FORD. / 


1. Inflammable Air — — 21.4000 
2, Pureair — -_ — 4.7490 
4. Atmofpherical Air — —- 1.7900 
4. Aqueous Vapour — — ‘1.5500 
5. Fixed Air — — 1.0454 
6, Water  — mo] (= “T.0600 
7. Phlogifticated Air —. ==. 0.7938 
8. Alcohoh §— ==, — 9.6021 
9. Vitriolie Acid = = * an +4290 
10. Charcoal) — eavI5S0 22 .2631 
mE Quick Lime — (OFM leeg 
12. Pit Coal wos | _ 92777 
13. Chalk  — ye | 22564 
14. Rutt nate ae oo +2500 
15. —— freed from ‘Air — .1666 
16,. Fron’ 7) oe ott -.1269 
17. Brafsigieop Ome l 200s 1123 
18. Copper = — oe TI 
19, Tin — _— os .0704. 
zo. Lead — — — 10352 
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THE 
MINERAL WATERS 
. » oe 
S Bie ean 


| T will be foreign to the defigen of 

fuch an effay as the prefent one, to 
enter into a difcuffion of the chemical 
difference between mixture, ciffufion, 
and folution ; yet it may be neceffary 
to afcertain our terms fo far, as to limit 
the impregnation of any mineral water 
with a foffil body, of whatever kind it 
_may be, to a perfect folution of it in 
the aqueous fluid, and that the: latter 
fhall remain clear, pellucid, and tranf- 


. parent, wih: 
The 
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The general folvents of all the foffil 
bodies, with which the various mineral 
waters have been fuppofed to have been 
impregnated, have, by the different 
writers upon them, been derived from 
the various acids and acid falts hitherto 
clearly afcertained, and other acid faline - 
bodies perhaps not fo fully under- 
ftood ; from the alkalies and the vari- 
ous alkaline faline bodies and earths 
properly combined; and the neutral 
falts, compofed of both acids and alka- 
lies, under different combinations.— 
Now, as all faline bodies admit of a 
ready folubility in water, thefe diffe- 
Tey acids and alkalies, with the vari- 
ous faline bodies, were fuppofed to be 
in a proper ftate to act on the different 
foffil bodies, metals, as well as every 
_ other kind of foffils, by reducing them > 
into a a faline {tate, and render them alfo © 

diffoluble 
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diffoluble in the aqueous fluid; but 
the moft important impregnation of 
mineral waters, and which gives to all 
mineral waters, into whofe compofition. 
it enters, the moft ufeful part of them 
for medicinal purpofes, is derived from 
the aerial acid, that forms both fixible 
and mephitic airs, and. which, being 
- intimately diffufed through the aqueous 
fluid, renders it capable of diffolving 
any other foreien fubftances. that may, 
by the means of this acid, be combined 
with water; for, from its fugitive na- 
ture, it has been faid to be rather inti- 
mately diffufed through, than chemi- 
cally diffolved in the water. pia: 
So much -has been already faid, in 
the Introduétion, on this aerial acid, 
_ that it will be unneceffary to.enter into 
any farther account of it, than barely 
to advert to. fome particulars t that have 
been 
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been advanced in medical hiftories re- 
lating to. Spa waters, and many other 
mineral waters that may be arranged 

under the fame clafs.. , | 
The exiftence of this aerial spar i ina 
great variety of mineral waters, and in 
‘great abundance in\the waters of Spa 
and Pyrmont, and many, other. ferrugi- 
nous waters..in particular, and united 
with. alkaline earths and: foffil alkali i in 
many,.of them; has occafioned, great 
miftakes and perplexity in the genera- 
ity of writers on. thefe, fubjects.;, who, 
being under the inveterate prejudice of 
the knowledge then prevailing, could 
not be induced, to ‘SAPO that iron 
could | be diffolved _, water, (but 
through, the folvent powers.of a. vitri- 
olic acid, notwithftanding thefe waters 
contained, at the fame time, either an 
abforbent earth Ora. mineral alkali, and 
many 
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many of them both thefe or other al-: 
kaline bodies ; and this led Hoffman’ 
to give a different modification to this’ 
fuppofed vitriolic acid, imagining the 
acid in them ftill to be of the mineral 
clafs, but of a nature different from : 
what is generally ftyled vitriolic, and 
of a nature too fo volatile, that it al- 
ways difperfed itfelf on any attempts to 
collect it, as if its volatility difpofed it 
to unite irfelf and fly off with a metal- 
lic fubftance, rather than with the ab- 
forbent earth or the mineral alkali, 
~~ This difficulty was fuppofed by fome 
French writers to be more readily got 
rid of by advancing, that the vitriolic 
acid could not be obtained from thefe - 
waters, through the decompofition of 
the acid by the abforbent earth or the - 
mineral alkali, at the very time that 
they were fubmitted to the experi- 

ia ment, 
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ment, and notwith{tanding the univer- 
fality of this prejudice in favour of the 
vitriolic acid exifting in all thefe ferru- 
cinous waters, and which were from 
thence, as well as their tafte, called 
aque acidula.—True vitriolic waters 
were very rarely to be met with at the 
fame time, whereas fuch waters, im- 
pregnated with the aerial acid, were 
very common.—The fingular inftance 
of the mineral waters of Paffy, in the 
vicinity of Paris, being real vitriolic 
waters, and their fituation fubjecting 
them to frequent examinations by the 
learned members of the academy, con- 
tributed greatly to confirm moft of the 
writers on thefe fubjeéts of the French 
nation, till within the laft twenty years, 
in their prejudices, as they made the 
mineral waters of Paffy the fubject of 
their comparing other ferruginous wa- . 

, ters 
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ters with them, in order to judge of 
their comparative merits with thofe at 

their own door. | 
After the long account given in the 
Introduétion of the principal agents in 
the formation of mineral waters, and 
their effects in diffolving and other- 
ways adapting the feveral component 
parts for. medical purpofes, nothing 
more can appear neceffary to be faid, 
preparatory to entering en the analyfis 
of the feveral mineral waters in and. 
near Spa, in the marquifate of Frun- 
chiment, a territory belonging to the 
prince bifhop of Liege, than barely. to 
vindicate the propriety of the method 
of, proceeding in the future analyfis of 
the different mineral waters herein un- 
dertaken, andto givea fhort defcriptive 
account of the country about Spa, the 
particular fituations of the. different 
fountains, 
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fountains, of the mountains. furround- 
ing the place, their, perpendicular 
heights, and of what different fubftan-, 
ces they are. compofed, as well.as the) 
different eleyations of ‘the, fountains: 
which iffue out of them.—When I af. 
fure my readers, that I have attentively. 
confidered all the various modes of pro-. 
ceeding, in order to form a juft analy-. 
fis of any mineral.water,, which have. 
been propofed by the. firft chemifts of 
the age, and of every different. nation 
in Europe where the fcience. has been 
moftt cultivated ; compared the accounts 
that each has given of his own mode,') 
with the accounts of all'the others; and ., 
endeavoured to reconcile every feeming 
oppofition: in their meafures to the , 
ftandard.of true chemiftry, as far as L.. 
was able,.and on this bafis-have raifed 
the fuperftruéture of my own; I may.. 
flatter 
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fatter myfelf chat I have, on thefe frm: 
grounds, attained to the end propofed, 
much to my own fatisfaction; and if it 
fhall “appear equally convincing and 
definitive to them, I fhall hope, that 
the metnod of treatment of the waters, 
with the feveral tefts made ufe of, and 
the modes of treating the feveral com- 
ponent parts of the different refidua, | 
will be fufficiently jultified i in the opi- 
nion of the public. | ' 
~The town of Spa is pediee at the: 
extremity ofa winding valley, on the’ 
banks of a*¥apid rivulet, and is well’ 
fheltered’ by ‘an adjoining ‘hill to the 
north, ‘arid’a high ridge of mountains’ 
encircling itpat the diftance of a mile to | 
two miles ahd a half, from the fouth- 
eaft quite round to the north-welt. 3 
“The author of this effay;°when he~ 
was at Spa laft fummer, employed fome 
pare M of 
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of the beft geometres and arpenteurs; as 
they ftyle themfelves, of the place, and: 
the adjoining villages, he could. find, to. 
take an actual furvey of the town and: 
~ neighbourhood, in hopes,. that fuch a 
diftinct plan of the country, would give 
more precife and diftiné knowledge of 
the relative, natures,of the .different 
fountains, ftuated in. fuch various af- 
pects, and iffuing out. of fuch different 
ftrata of:foffil bodies, than could be 
learned by. bare verbal defcription only ; 
and he. obtained from..thefe. fkilful 
hands, a. correct, and finifhed drawing; 
or carte topographique de. Spa, & les 
environs; they took exact menfurations, 
of the perpendicular heights. of, the 
mountains, and the different elevations 
of the fountains iffuing out of the fides 
of them, under) his own infection, and 
which drawing he brought with him to 

| London, 
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London, and has had it engraved by 
the beft artifts belonging to Mr. Fa-. 
den, near Charing-Crofs, gtographer 
to the Kine. 

From'this chart it may be obferved, 
that only one of the Spa’ fountains, 
the Pouhon’ fpring, fituated’’ nearly 
in the center of the town of Spa, rifés 
from the ‘hill to the north of the town, 
and clofe' adjoining to it; a hill that 
confifts of argillaceous fchifts, loofe 
arpillaceous  fubftances, and earths 
mixed with ferruginous flate, in large 
maffes ; whereas all. the other feven 
fountains have a northern afpect, rife 
on that fide of the encircling’ ridge 
of mountains to the fouth-eaft, fouth; 
weft, and north-weft, from the town; 
and this ridee of mountains’ is formed, 
in large maffes, of calcarious ftones, 
_and'marbles, and other mineral bodies, 
M 2 mixed 
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mixed with loofe filiceous earths and . 
{tones, and whofe tops are covered 
with woods, interfperfed with large 
bogey fwamps, filled with water and 
mud, which are called in the country 
Les Fanges. | 

Medicinal {prings are found not 
only in the neighbourhood of Spa, but 
alfo in the adjoining diftri@s of Mal- 
mendy and Stavelot, of which. notice 
will occafionally be taken hereafter. 

The moft diftinguifhed “mineral 
fountains, within the diftri@ of Spa, 
are, 

—1ft. The Pouhon, in the center of 

the town of Spa. 
od. Geronitere. _ 
3d. Sauviniere, and 4th, Crnubesck. | 
nearly together : And, 

sth. The Tonnelet. , 
_ To which may be added the lef 
frequented fprings, of 
6th. 
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~ 6th. Niverfer. 

“ath. The Watroz: And, | 

“8. The Barifart. 

The neareft of the other feven foun- 
tains, in the neighbourhood of Spa, is 
diftant from the Pouhon more than an 
Enelifh meafured mile. 

As the fituation of the town of Spa 
is in the lowett part of the valley, 
north of the higher ridge of the moun- 
tains towards the fouth, the cellars of 
the houfes near to the Pouhon, and to 
the north of i it, have frequently much 
water in them, and which, ona flight 
examination, be ace fimilar to that 
in the Pouhon fountain: all this fu- 
perfluous water, as wal as the medi- 
cinal water in the well, is derived from 
the adjoining hill, called Annette and 
Lubin, from a cottage or cottages on 
its fubmit, where, fince the publica- 
: M37 ~ tion 
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tion of M. Marmontel’s tale on the 
imaginary fubject of their loves, they 
have been whimfically reported to have 
lived. | 

When the Grand Hotel in Spa, 
very near to the bottom of this hill, 
was built, a few years ago, the archi- 
tect, to fecure the cellars from the in- 
flux of the water Aowing from under it, 
attempted to fink a deep drain the whole 
length,~ and behind’ the ‘building, in 
hopes of carrying it off by thofe means; 
~ but, before the completion of the drain, 

and when only part of it’ was carried 
“to its intended depth} ‘to the great 
alarm and confufion of ‘the inhabi- 
tants, their favourite’ and moft impor- — 
tant fource of their wealth and fupport 
was found quite empty in’ the morn- 
‘ing: for it is the cuftom of the place 
to let all the water out’ of this foun- 
i [Rae fain 
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tain, and clean it, every night: and 
they ran, in great bodies, to the place 
where thefe deftructive projects were 
carrying on, and infifted on having as 
much of the drain as was already dug 
out, immediately filled up again. When 
this was accomplifhed, to their great 
joy and comfort, the water happily re- 
turned to its accuftomed courfe, and, 
on the fucceeding day, the well was 
found full again, and, the mineral 
qualities of ,the water to be-not in the 
_leaft degree impaired. This fact was 
_confimed to. me.upon the moft credi- 
. table information, fince feveral of the 
gentlemen, who gave me the intelli- 
gence, haye annually vifited thefe me- 
 dicinal, fountains. 

The following are the particular re- 
. dations of the different elevations, and 
perpendicular heights of the. feveral 
M 4 fountains, 


Or Te ie 
fountains, in the neighbourhood :of 
Spa, above the level of: the water in 
the Pouhon fountain: so, uo) od J 


Perp. Heights. 
| Garvan fountain’ <' 580 feet: 
Sauviniere and Groif-' fate 
i béeck F200 Bh igo 
Tonseélet, 2 2 48 WQ6grut« 
oo Niverfet®. 2 93 =409u0') & 
» WWatteg fionte oP 2 40) g96)" 
UBarifare fe ovo’) 26h 3660 
The hills called’ Seok: 
nette mag pita » 180° 


ulin fe ce a ast, Ri: oad 
of the fountains Geronftere:and:Sau- 
viniere, the mountains. rife much high- 
er, even touthe: perpendicular herght 
of, 1200) feet, above: the; levels of the 
Pouhon ithefe..heights ave \ covered 
with, woods and .thick covers, \inter-: 
fperfed 
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fperfed with large iain and mo- 
rafly grounds. 

The Pouhon fountain is ‘to be re- 
earded as the principal {pring at Spa, 
both as it is moft abundant and pow- 
erful in the, quantity as. well..as the 
quality of its iron, and) as.it) retains, 
longer sthan_ any of the other, {prings, 
its {pirituous. gas, and of confequence 
its iron.alfo.. The other fountains dif- — 
fer from. the Pouhon in: their, general 
contents, as they all have lefs fpiritu- 
ous gas, except the Tonnelet, which 
contains it in greater abundance than 
any, of them,even the Pouhon; and 
they all contain Jlefs. iron, and in part 
a. different: kind of abforbent. earth, 
The Tonneletis:much purer than the 
- others, and is impregnated with lefs of 
the other contents, as well as iron, 
than any of the others ; and its elaftic 


gas 
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‘gas is more volatile and fugacious than 
that of all the others. 

The Geronttere fountain is {till more 
fingular, as it is the only one of them 
that fenfibly difcovers any hepatic air 
to be contained in it. The Groifbeeck 
fountain has been celebrated, through 
a long fucceffion of years, for its good 
effects in the relief of diforders arifing | 
from calculous concretions in the kid- 
neys or bladder of. urine :)and a fin- 
gular infcription upon it records the 
cure of a‘'German.baron, in the middle 
of the laft century, in a fimilar cafe 
as is fuppofed; in remembrance of | 
which, the fountain is. called by his 
title of Groifbeeck ; and that his de- 
fcendants erected the ftruéture that en- 
clofes. the fpring, in gratitude for the 
extraordinary cure their anceftor had 
received through the ufe of this water. 

The 
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The Pouhon water, as was before 
faid, preferves its fpirituous gas much 
jonger than. any of the other waters 
here, and much longer than the gene- 
rality of gafeous ferruginous waters in 
common do. And, as the’ aerial acid 
remains fo long tenacioufly united to 
the iron, after expofing them for a 
‘confiderable time in a fhallow veffel to 
the open airy although the gas appears, 
by the lofs of the quick lively tafte in 
the water, by degrees to efcape, it will 
be fome time longer before the iron 
will begin to precipitate, and that very 
flowly, fo perfect is the union of the 
iron with the aerial acid in this water. 

And both thefe circumftances 'con- 
tribute to render this chalybeate water 
“fo capable of being fent to great dif- 
tances from the fountain, and by pro- 
per management to be’kept in high 

prefervation 
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prefervation for many years.” The re- 
verfe of allthis will be found to be the’ 
cafe with moft of the other waters near 
Spa, but particularly fo with the water 
of the Tonelet, which may almoft be 
deemed ‘a fimple ‘gafeous' ‘water, fo 
fall is the quantity of any fofil body 
held in fufpenfion’ by the’‘aerial acid 
in it, and’ fo fugitive is’ the aerial gas, 
that'it begins’to ‘pafs’off, anid ‘very ra= 
pidily; the moment it’s! taken ‘out of 
the well, and’ will alt’ gig iil in a 1 very 
fhort time! °° : | P 
A few grains of'a pure fixed 1 alkali 
diffolved'in any Of thefe waters’ of Spa, 
eitherabforbsit, or quickens thérapidity- 
with’which the aerial acid efcapés from — 
them) ‘and? fo"far deftroys their quick 
lively taite, that ‘they foo ‘become as. 
infipid ‘as coimon’ vege with the ad— 
ds Jerk, galigoui “ditional ~ 
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ditional naufeous tafte of the alkali; 
and on adding to them afterwards fome 
drops of vitriolic acid, more than will 
ferve to neutralize the alkali. put into 
them, they again feem, in fome degree, 
to,acquire a {pirituous tafte: and it was 
this renovation of their fpirit, in fome 
meafure, that might perhaps. contribute | 
to minds .prejudiced in favour of this 
acid originally sexifting in, thefe wa-. 
ters, in confirming them more ftrongly 
in this their, error; for,.when it .was 
found by real experiment, that a few 
drops of vitriolic acid.would.reitore the 
ipirituous.tafte, when it was once loft, 
to thefe waters, it was natural to fuppofe 
that they were originally endowed with | 
the fame fpirit, by. the. fame combina- 
tion of abforbent earth or alkali. with 
the mineral acid, in the bowels of the 
earth : without confidering that this 

f renewal 
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renewal of their {pirit was owing to a. 
new combination of this acid with the 
alkaline bodies, deferted through the 
volatility of their own, the aerial one. . 
Every. chemift knows, that the union 
of mineral.acid with, alkaline earths, 
produces great quantity of aerial acid ;: 
which, poflefiing a pungent-but agree- 
able acefcent flavour, gave to the Spa’ 
waters the name of acidulous;-as well 
as to many. others,,. from» very, early 
times: the, propriety of which name, in 
the fenfe as containing a mineral acid,. 
may with juftice be called: in: queftion;’ 
for all..the.,waters. of Spa: effervefce 
with acids;. and all the waters of Spa. 
change, the. fyrup. of» violets: green: 
when they are in perfection x both 
thefe circumftances. are certain: proofs 
of an uncombined alkali being origis 
nally in them. Alkaline fubftances, 
5 whether 
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whether faline or earthy, tho’ fatu- 
rated with. aerial acid, ftill at as pre- 
cipitants in ‘confequence of their al- 
kaline nature; and the force which. 
they exert is not changed by the aerial 
acid, on account of its extreme weak- 
nefs; for aerial acid cannot effervefce 
with alkalies; for whenever any effer- 
vefcence fhall appear, it is occafioned 
by theexpulfion of the aerial acid it- 
felf, by the addition of a ftronger acid, 
and which occafions the fpumefcence, 
and cannot:arife from the union of an 
alkali with: the aerial acid only. 

In fuch gafeous acidulous waters the 
alkali is not:only faturated with aerial 
acid, but they contain this acid in fo 
copious a manner, as to render the 
fubtle tincture of turnfole red, though 
the contrary appearance takes place 
with the beft fyrup of violets, yet the 

c waters 
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waters with:propriety are ‘not deemed 
truly alkaline: this acid, though abun- 
dant in all thefe waters of Spa, is not 
able totally to reprefs their ‘alkaline 
properties, but it is alfo extremely vo- 
latile ; but in chemical ftrictnefs, “nei- 
ther the weaknefs nor the volatility of 
the aerial acid can fubvert its paprinrse 
properties. Lem 

Every chemift, well informed of the 
nature of phlogifticated vitriolic” acid, 
will be able to diftingvifh it imme- 
diately from aerial acid’: in’ fmell, the 
former is pungent, penetrating, the — 
aerial one hardly fenfible :- in tafte, the 
phlogifticated vitriolic acid is acrid 
and naufeous ; the latter is‘mild, plea- 
fant, and refrefhing: the firft may be 
reduced toa liquid form; this “always 
remains in the ftate of vapour. The 
vitriolic one will ever, throush its fo~— 

perior 
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perior ftrength, expel the: weaker acid» 
from/‘every kind of bafe with which it 
may be united; and the compounds of 
every fpecies will every way differ from: 
thofe formed, by the union: with aertal~ 
acid.—Vide the Table of its Affini-. 
thes ars; ( 3 
_So much axing been sbeadb baie on 
“the general principles of this insportant:' 
part of the..mineral waters-of Spa, it 
may. be proper; before we proceed with 
the precipitants, and enter on the ana- 
lyfis of them by evaporation; to efti-. 
mate, by.a proper train of experiments,. 
the quantity: of .this fubtle:fiuid which 
enters into the compofition, on the fpot, 
of each of the principal fprings at Spa; 
and then to point out in. what man-~ 
ner, under proper regulations, the quan= : 
tity of it-might either be increafed, as 
well as the efficacy of its powers; or 
; | N at 
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at leaft to fhew in what manner fo ufe- 
_ ful'a part of them might be detained 
longer in action upon the other parts 
of their compofition, whereby the feve- 
ral fubftances held in folution by the — 
means of this acid would be alfo en- 
creafed, or by proper conftruétions of 
the buildings inclofing the fountains, 
the degrees of preffure would be ad- 
vanced, and lefs of this volatile elaftic 
vapour would efcape, and confequently 
lefs of the other contents would be pre- 
cipitated from the body of the water to 
the bottom of the well, before they are 
adminiftered to the invalids that refort 
from all parts of Europe to Spa, for 
the benefit of thefe falutary waters. 

The methods purfued, in order to 
collect the different proportions of the 
aerial acid contained in feveral of the 
principal fprings in or near Spa, was to” 

| fill 
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fill a glafs veffel of a proper conitruc- 
tion with each of the different waters ; 
{this veffel contained from 32 to 33 
ounces of each, for they are not all of 
an equal weight, but are all of differ- 
ent fpecific gravities, and thofe too 
very variable in different ftates of the 
atmofphere ;) and then to fet this veftel 
in a baluenm maria, as it is called: 
and, by means of a glafs tube properly 
bent, one end of which was ground, and 
luted alfo into the top of the firft-men- 
tioned glafs veffel, the other end of 
which was paffed into another glafs of 
a proper fize inverted, and which when 
full up to the top, in that pofition of 
it, contained between 60 and 70 
pounds of purified quickfilver; and, 
“when feveral fine and dry days had 
preceded, this apparatus was carried 
| to the feveral fountains, in order to 
snail N 2 make 
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make the feveral proceffes on the fide 
of each fpring, at a time when the 
waters were fuppofed, with juftice, to 
be in their higheft degree of perfec- 
tion: and every procefs was repeated 
three, four, nay, five times, whenever 
any little interruption happened in any 
of the preceding. proceffes, at each’ 
fountain. The following table of 
the different refults with ¢ach; is: efti- 
mated by taking the medium of each 
fet of experiments at each. of oF 
fprings, ia Yd 
The water-bath was. = abs ea 
cold, when. the glafs veffel: that con 
tained. the mineral was firft ammerfed 
into. it; the heat was..then ogivem 
it by flow degrees; till, towards the’ 
end of the procefs, it was taifed to 
boiling, which was continued as long 
as there remained any, APPEAR of 
| the: 
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the gas: paffing through the mercury, 
and finking it lower down’ in ‘the in- 
verted glafs veffel’* ; and, in order to 
exclude asmuch as poffiblé the common 
or atmofpherical ‘air, the’ elafs veffel 
thatyheldythe mineral water: was filled 
up: to thestop,: leaving: only room for 
the ground ‘end of the sh one to be 
inferteds? oniy 

‘The: gas that was carefi Folly collected 
in thefe feveralexperiments, in the 
upper partoof the inverted glafs veffel, 
was, by the means of another’ glafs 
tube,» paffed:from thence through a 
proper quantity, rather more than @ 
quart, nearly three pints, of lime-water,. 
contained in another inverted glafs vef- 
fel; the account of this latter part of 


* When thefe experiments were made at the, 
Tonnelet fountain, Fahrenheit’s thermometer, 
immerfed in the fountain, ufually ftood at 50 de= 
grees ; in the other fountains from 47 to 48. 
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the procefs will be minutely given, after 
the infertion of the table of different 
portions of this aerial elaftic fluid con-, 
tained in the feveral mineral waters on. 
which thefe numerous experiments were 
made. 


A Taste of the different propor- 
‘tions of Gas, in the feveral mine- 
ral waters here mentioned. 


Mineral Ounces of | Ounce mea- — 


© - Water. Water. — fures of Gas. 
Pouhon water - 33.0 “= 35:75 
Gerontftere nil yh hele © oy 
Sauviniere = = 32.50 - 33.50 
Groifbeeck - 32.25 - 35.50 
Tonnelet =) 33,20 ar 


It has already been obferved, that 
‘the gas began to pafs from the Ton- 
nelet water, the moment it was taken 
from. the fountain, and indeed it pafied: 

rapidly 
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rapidly. when the veffel was fet in’ the 
water-bath, before it received any heat ; 
and if a proportionable allowance 
fhould be made for what thus haftily 
efcaped, although the apparatus: was 
placed clofe to the well, the proportion’. 
of permanent elaftic gas in this cele- 
brated fpring might be fuppofed to be 
. higher than 41 ounce meafures. 
« In order to afcertain the quality of 
this elaftic fluid, feparated, in the feve- 
ral proceffes, from the different mineral 
fprings, the only tefts that were made. 
ufe of, in thefe different fets of experi~ 
ments (and in which the author of this" 
analyfis had great affiftance from the 
abilities and induftry of his learned and 
amiable friend; the reverend Mr. Gray- 
don, of Ireland) were lime-water and 
nitrous air. | 

In its firft ftate, as it paffed, none 
of thefe different gafes fuffered any 
ve ; N 4 change 
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change from the xitrous air, but all of 
them changed the lime from a brown- 
ifh hue to a milky whitenefs, and 
quickly precipitated the lime, and the 
gafes were all abforbed ‘by it to a | 
70 or 8oth part; this refiduum was 
found to effervefce with the nitrous 
air in the: fame manner, and. fuffered 
an equal: diminution, as» with: atmo- 
fpherical: airs, and -it ‘was »perhaps .no 
other fluid. than a {mall portion of com- 
mon air, that occupied the vacant 
{pace of the tube at the commencement 
of each feéveral procefgeoi 00 4 7 


The gas began to pafs fromthe Sauvi- 
_ miere water, whenthe water- bath was 


.. heated to about, = »80 degrees, 
From the Pouhon and ) 

» Groifbecck = 4," 390 
From ..the Geronfterey,...... - 
~ not, till ~ = IJ0or 120 


The 


( 185) 

“The rapidity of its paflage from: the. 
Tonnelet water has been:before no- 
ticed,. 

The civil and worthy» Mr. iciaze, 
who lives.at the Tonnelet fountain, as - 
well..as; his excellent brother, now an. 
apothecary of:character at Spa, relate 
feveral particular circumftances of this 
mineral water; of their perfonal know- 
ledge., A.very fingular one, relative to 
it, 1, fhall beg to relate from their in- 
formation. 

» Every,:attentive obferver of ‘a 
fountain on the fpot, mutt take.notice, 
in what greater abundance the air 
paffes through the fountain than in 
any of the others at Spa, and in what 
profufion it bubbles up through the 
water. | 

They informed me, that on any 
fudden or extraordinary changes i in the 
ae | weather, 
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weather, the quantity of air that bub- 
bles up is remarkably increafed; and 
that at thefe feafons the cellars of their 
own houfe, and of the adjoining houfes, 
that lie in the direction of the fource, 
are filled with gas to fuch a degree as 
to become fo many grottos del cani; 
fo much fo, that the domeftic ani- 
mals learn by experience to dread them: 
when they are in that ftate. From 
thefe: repeated obfervations, the pea- 
fants in the neighbourhood of the foun-' 
tain have drawn an uncommon wea- 
ther prognoftic ; conftantly expecting 
bad weather in their harveft-times, 
whenever they find that their cats ex- 
prefs relu€tance, and even refiftance, 
againft beine carried into their cellars ; 
which they always will do whenever the’ 
fixed air is abundant in them. 

» Mr, Briart,-who has a perfect com- 

Nth mand 
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mand of this water, and can have any. . 


quantity of it that he choofes (for there 
are four diftinét fountains on the fpot, 
very contiguous to each other, and 
very fimilar in their powers) was indu- 
ced, fome years ago, on the perfuafions 
of a medical gentleman, to conftruct a 
large bath of thefe. waters for the pur- 
pofes of bathing ; but the water is con- 
veyed into it on the top, which occa- 
fions fuch agitation in the water, that it 
almoft inftantly parts wah its folvent 
fpirituous gas, and the furface of the 
water is very foon. covered with a pel- 
licle from the iron, that refraéts fuch a 


variety of prifmatic colours, as ren- 


ders, it very difguftful to every one who 
might otherwife with to.make ufe of it 


_ for medicinal purpofes. 


By a trifling alteration in the con- 


ftruction of this bath, andireducing the 
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fize of it, (for the prefent dimenfions are 
fo large, as to make a frequent change 
of the water in it tedious and trouble- 
fome): the water from the fountains 
might be readily conveyed into the 
bottom of it, and all: the agitation of 
the water thereby prevented, and the 
rapid lofs of the aerial gas in a great 
meafure prevented; and,a commodious 
cold bath might be conftructed at the 
Tonnelet fountains, of,a mineral water 
in its higheft flate of impregnation with 
fixed air. . But I fhall.at prefent leave. 
the propofal to the confideration of the 
medical world at large, how far fucha 
bath might be ufeful, and in what dif) 
eafes.—I_ know of no fuch bath at, 
prefent conftructed, in Europe, at leaft 
of none that with. proper: attention: 
might be fo eafily formed, and at the 
fame time fo abundantly poffeiied. of 

fuch 
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fuch powerful agents, and which the 
great quantities of water that flow from 
thefe copious fountains would allow to 
be fo frequently changed, and the ac- 
tive powers of the bath to be reftored 
‘many times in the twenty-four hours. 
Should any perfon be defirous to have 
fo commodious a bath conftructed, Mr. 
_ Briart is ready to give leave to have it 
made, and to'afMfift alfo in the bic nate 
of the conftruction. 

Before I quit this part of my fubjeéct 
at prefent, I fhall beg leave to give 
fome general obfervations on thé other 
fincular fountain near Spa, the Geron- 
ftere, before I proceed into a more 
particular ‘enquiry into it, and the fu- 
ture analyfis of the water, as they have’ 
been fent to me by my good friend 
Mr. Graydon, whofe affiftance’ I have 
before gratefully acknowledged, and’ 
Bf) who 


who made and repeated many of the 
préceding experiments after I had left 
Spa, and in whofe fagacity and fidelity 
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I can place the utmoft confidence.— 
He writes to me, from Dion, in this 


manner: “ The peculiar quality of the — 
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Geronftere water ftill continued to 


give me no fmall perplexity—From _ 


the tafte and fmell, both which it 
lofes on the application of heat, it 


appears clearly, at firft view, that it — 


contains another gas, and of a dif- 
ferent fpecies from that of the other 


waters ; but, as this water gives out — 
a gas that will. equally precipi- © 
tate lime out of lime-water as thofe — 
of the other fountains do, as far as 
this circumftance is to be deemed — 


a certain teft of fixed air being dif- 
fufed in a mineral water, it appears 
to me alfo as certain, that the por- 
ne ae “ tion 
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© tion of hepatic gas muft be-in very 
© {mall quantity in this water.” 

In the courfe of fome other procef- 
fes which he made with this water, he 
met with fome circumftances that ap- 
peared to him a little extraordinary, 
and I fhall beg leave to communicate 
to the public his own account of thefe 

_ difficulties, for their confideration, in 
hopes. to obtain fome further light on a 
~ fubject, which may appear, as a phyfical 
enquiry, not a little intricate, though 
the folution of thefe difficulties may not 
throw much light upon it in a medical 
view. Ee 
.  Theair, for fome time after it had 
$©. pafied, had the fame hepatic {mell as 
« the water before had; but when tt 
« had ftood fome hours in the receiv~ 
* ing bottles (in which, by negleé& of 
the fervant, a very {mall quantity of 
| quickfilver 
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quickfilver had been Jeft»in. their 
necks, with a little of the water that 
came over) the hepatic fmell went 


« off, fo far as to be no longer fenfible, 
and the gas now differed only from — 


that of the other waters, by a very 
light and_ barely . fenfible odour, 
which i itis not poffible to define or 
even to defcribe. | 


sc “After this obfervation was made, I 


was defirous to get a greater. quan- 
tity of the gas from this water, .to try 
if any further and different proceffes 
could illuftrate the real nature of it ; 


| and, for this purpofe,.wifhed to pro» 


cure larger veffels filled with Geron- 
ftere water; but nothing of that kind 
could be. obtained in. Spa, except 
the double bottle that had contained 
the quickfilver that had been made 


‘ ufe of in the other proceffes ; and 
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“ my affiftant having cleaned it, as he 
_ € thought, perfectly, filled and adjufted 
‘© it as the other veffels had been; yet, 
in this procefs, the air, as foon as ever 
it paffed, even on its coming through 
“ the quickfilver, had not in any de- 
* orée the fame fmell as the fountain 
“water had.—When the operation 
_ © was over, I had the bottle emptied, 
* and examined it particularly, and 
« found a confiderable cruft of a calx 
«© depofited by the mercury, and ad- 
«© hering to the infide of the bottle. 

Whether this had any or what in- 
fluence in determining the refult, he 
cannot, he fays, take upon himfelf to 
determine, or to give any fatisfactory 
Opinion about the effect ; neither dares 
he prefume to affirm, that it might not 
have arifen from fome defeé& in the ap- 
paratus, though it was in every refpect 
"oD O the 
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the fame ‘as had been ufed in all the 
other procefies, from the beginning» of 
our enquiries, except in the Jarge fize 
of the bottle ; and he laments, that he 
had it not in his power.to make any fur~ 
ther experiments that feafon, to clear 
up the difficulty; for the weather con- 
tinued all the time fo confiantly wet, 
and the rains fo violent as to {poil the 
fountain water entirely; which depriv-: 
ed him of all hopes of fuccefs at that 
time, to extricate himfelf out of this 
peculiar, perplexity. Having before 
thrown out fome hints of the improve- 
ments that might be made inthe quan - 
tity, as well as. the active powers, of the — 
fpirituous, gas, in thefe fingular mine= 
ral waters, the long-continuance of my 
friend, Mr, Graydon, at Spa,-even till 
the approach of winter, gave him full 
more convincing proofs of the: propri+ 
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ety of them, as well as the impropriety 
of the prefent conftructions of the bas 
fons that enclofe all the mineral {prings3 
and ‘the Jaft: unfavourable {eafon; to- 
wards the conclufion of ‘it, gave s-him 
very ftriking inftances of the! inconve+ 
niences /arifing from the prefent firu+ 
ation of the Pouhon fountain in parti- 
_ cular, as wellias ample experience of all | 
the poffible ‘ill effeéts' of bad weather 
upon the waters, through ‘the prefent 
form of its:enclofure. 
Sunk “as ‘it at prefent/is,) in al hole 
three or four’ feet below the ftreet, no- 
thing canbe more obvious, than to fup- 
pofe, that ‘whenever any heavy rains 
fall, fome of the dirty water will'find its 
way into the bafon; andy, in ‘a ‘letcer 
which J received from my learned and 
- ingenious friend, after he had left Spa, 
I am informed,:that he. had had an op- 
O 2 portunity 
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portunity of feeing fuchan event really 
take place; forone morning; after a very 
wet night; the fountain was found cox 
- vered withva:layer, fome inches deep, of 
dirty water fromthe ftreet ;-and,. what 
appeared «mott » fingulary owas;: thatoit; 
floated over the’ mincrab water; -almoft 
diftingt from ity and: hardly;any.part of 
its was mixed with’ it, and:efforded w 
ftriking inftance of their piniinat is fpe-! 
cific gravaviess ol3til s 10 .J9ar7} ox 

“Ttowas conjectured tor Imagen entered’ 
the ‘bafon: by! thes paffage through’ 
which the furplus' of the: mineral water’ 
was carried off; for the water flows ins 
to the wéll’in great :profufiom: but the 
pomibility of ‘fuchyan' evento taking 
plate; is.certainly :a preavidefect in an 
objet -of fuch: importance ito:mankind 
in generaby ‘and: ‘this sdefe&’ may be 
mentioned with the Jefs reluctince, as 
hy it 


to 
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it is one that may be very eafily reCtified, 


. andvat a trifling: expence, and there is 


~ 


reafon to fuppote, that this defect might 
not ‘only be readily prevented, but that 
the powers: of ithe ‘water might: be 
greatly improved:at'the fame time,‘/as 
has been before fuggefted. 1 \ 
‘oLetius fuppofe; that the funk court, 
or area; wherein the Pouhon fountain av 
prefent ftarids, was filled up to the level 
of the ftreet, or a little above it, and 
at the fame:time the mafonry enclofure 
of the fountain was raifed at leaft to 
the fame level ;-and of courfe the water 
inthe well raifed as high, or as far as it 
would rife; and this might be eafily 
tried, though I have not the leaft doubt: 
ofits rifing to the fame level, when I 
confider the nature and height of the 


hull from whence it is derived. 
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‘ But,‘as this fountain’ ig fo: precious, 
in the opinion of the inhabitants’ of 
Spa, the fmalleft infinuations of mak- 
ing any alterations in the’ ftructure of 
its) enclofure, would’ create’ infinite 
alarms’ in the place ; ‘and® therefore 
another fountain’ might’ be’ attempted 
to be made, either above in the ftreet, 
or lower down; below the’ prefent fitua- 
tion of the Pouhon; or perhaps with: 
greater propriety on’ the other fide -of 
the ftreet, or ftill higher ups and’ op- 
_pofite to it, nearer to ithe hill from: 
whenee™ all “its. medicinal ” fenisinne are 
-T cannot have the léaft. lation de 
plenty of medicinal’ water, and? with 
equal’ powers: with thofe’ of the‘prefent 
fpring, being found there, from the 
frequent inftances of finding the fame 
kind of water in the different cellars 
of 
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ef the inhabitants to the north and 
north-eaft of the Pouhon. And more- 
over, by a proper conftru€tion of the 
-\new. fountain, and its enclofure, the 
medicinal. water; contained in it might 
be ftill rendered. capable: of receiving 
fuperior qualities, by judicious manage- 
ment ; for; by.inereafing the depth and 
the‘velume: of the water,.,you, will ‘in- 
‘ereafe its -preflure, and thereby com- 
prefs the aerial acid. intg, clofer con- 
_tact with the fubftances held in- folu- 
tion, and,.-by the. confinement. ofits 
active powers, retain creater abundance 
6f it in the well, -as well as of the dif- 
» ferent fubftances that may offer thems 
ofélves. to its..action ; fuch a -com- 
»preffion has, manifeftly taken, place. in 
»the original compofition of ;the Ton- 
nelet, in its| paffage towards ‘its. fource, 
however. purer it: may, be from the va- 
ey . O4  reus 


( 200° }) 
sious fubftances. contained) in: fome of ° 
the other. waters i in the environs of Spa,'o 
that are derived from. @ different origin» 
than that of the Pouhon. | 
Such an improvement i in the ‘quali- 
ties of the ‘mineral waters ‘would ren- 
der them. {till more falutary pin the rée- 
lief of a. variety, of difeafesyand of courfe:: 
increae,. the, number,,of| wifitors. that 
come annually:.to, Spa fori the: ‘benefit 14 
of thefe.,. waters; and Silence, sats thes. 
fame..time,, the, fears jof the inhabitants > i 
from any, ingovation; beimig made | ino: 
their:highly-valued,Povhon;\and exhi-\« 
larate, their, \fpirits in Seeing fo mucho: 
additional. company. sa tor Vy 
The good bifhop. might’: reft at esfegl w 
that,.the ptefits, of the gaming-tables. b 
would {uffermo defaleation, as well as 
the magiftrates| of the Communauté de 
Spa.on the fame account;,and: flatter 
themfelves 


ses Se 
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themfelves:alfo with the pléafing hope 
of greater: peng danibh' i wealth by’ 


th 


the: fame! pious means. rok 31 


aftec  fonte, derivata jrada ” ae 


“Th patriam populumgue fuxit.. 
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While weare ‘upon this part’ of our © 
fabje, it Imay:not be ‘improper'in a 
- medicabiview (the chief! défign’ ‘and 
inténtion of thefe obfervations and ex- ’ 
perimentsprather than any refined che- ' 
mical ‘analyfis*“of ‘thefe* waters) again” 
to‘advert 'to the Tone-celebrated effects 
of. the Groifbeeck Fovhtvesii adjoining 
to: the Sauviniere, in ‘calctildus' com-~ 
plaints. Whether the ‘tioble’ baron” 
whofe ‘title lit: bears; and whofe defcen- 
dants have ¢rected'a monumental re- 
cord of his perfe&t cure from ‘the ufe 
of thefe waters} really laboured under 
pace complaints: cannot now bé cera) 

Bay AS10S tainly 
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tainly afcertained, as the event took 
place far more than a:century ago. » 

The traditional hiftory of the baron’s 
complaint affures us, that it was occa- 
fioned by ftones both in his bladder 
and kidneys; to fuch a relation it may 
not be improper to add'fome addition- 
al credibility, by. giving a fhort hif- 
tory of a boy, about five years old, that 
was fent to Spa in» the) fpring 1787, 
from Paris, and to'whofeicafe,. for my 
own information, at the-time; I paid . 
particular! attention, from the middle 
of July in that year, to near the mid- 
die of September, when) I left: Spa. 
This boy, from early infancy, had 
fhewed fiens of great. pain attending 
his making water, and after it, and his 
urine was frequently blocdy; he was 
fent to Spa for the firft time in.the 
$a 4786, and: was fuppofed: to 
T have 
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have received great benefit from thefe 
waters; and: paffed the winter’ very 
comfortably: after’his vifit to Spa ; till, 
in the month of April 1787, he com~ 
plained of pain in pafling his urine, and 
it-was obferved to ftop very’fuddenly 
during its: paffage, and became ‘again 
bloody =: hiss nights’ were conftantly 
reftlefs, attended with: frequent ‘{tart- 
ings) in ‘his: fleep'; he gradually loft 
flefh, and)inoafhort time: became 
weak and: emaciated) “This patient 
was never’ fearched’ for a-ftone in‘ the 
bladder ; 1and was’ again fent’\to the 
-Groifbeeck fountain’ early in the fum- 
mer 17874) When I firft faw him, in 
July of that year, he was in a courfe 
-of taking, young as he was, four glaffes, 
‘of 12 ounces each, of the water, mixed 
with’ a little milk, in the fpace of two 
hours, every morning ;. he appeared at- 
OAL that 
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that time. lively and in, great fpirits.; 
told me, with much feeming joy, that 
he had no. pain when he made. waters 
though afterwards, about..once in |& 
Pc he had fome flight ,returns 
of pain in; paffing his; urine, that con=: 
tinued four and twenty hours, without. 
any other attendant fymptoms.... I left 
him at Spa,) free.from thofe flight re=' 
turns of pain ; he had\regained all his; 
flefh, was. frefh-coloured,.,lively,.. and: 
active, and ran about the walks, near: 
the fountain, with great eafe to himfelf, 
and appeared, free from. every, incon=. 


venience from his malady«)\).5 j-01 » 


The Caroline mineral, ,waters..at! 


Carlfbad, on the confines.of. Bohemia, |; 
which were difcovered towards the clofe.. 
of the fourteenth century, are celebrat-»., 
ed for-the relief frequently obtained: 
from their-ufe in cafes thatyarife from: , 


calculous 
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sents concretions mm the ai. 
by dieierelit Writers upon er to be an 
alkaline water} of afuperior degree of 
heat 'to'thofe at Bath, in Somerfetthire, 
even? to be*intolerable' to ‘the human 
body ‘till ’they are fuffered’’to cool. 
They are*faidcto ‘turn preen With the 
fyrup of Violets; and ‘to ftriké‘a faintih 
purple with®sealls, at the’ fountain 5 
with a folution’of corrofive fublimate, 
to precipitate an’ orange-coloured pow- 
der; and with*all the acids, éven the 
weak one of’ vinegar, are faid to make 
a great ebullition: and on adding ten 
drops of vitriolic acid to two ounces of 
thefe' waters, the acidity of it was. to- 
tally deftroyed ‘and this mixture, on™ 
evaporation; is faid to have yielded a 
tartarum, or kali vitriolatum. They 
give no Meh to the fell of any he- 

patic 
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patic ‘air in them. Notwithftanding 
that fome of the writers upon the 
Carlfbad waters, ftyle the:falt precipi- 
tated from them, when ‘the vitriolic 
acid is -added, a’ vitriolated tartar; 
yet others: fay, and with» more appa- 
rent. probability, that» the alkaline 
part, the -principal impregnation (if 
thefe .waters, is the foffiloalkali, and 
the precipitate a natron’ -vitriola~ 
tum; in the.compofition \of them the 
foffil alkali is largely combined with 
the aerial acid ; and from fuch a com- 


bination the beneficial effects of the - 


Caroline waters are: more fully afcer- 
tained, in the relief of calculous difors 
ders, than by referring the cure entirely 
to the aerial impregnation, as feve- 
ral authors have done: on the fame 
principles, the .good effects of ithe 
Groifbeeck waters,» in fimilar cafes, 


i 
_ 108 he 
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have 
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have been celebrated for a creat length 
of time. | 

The fanguine advocates for the rae 
_cefs attending the ufe of the agua me- 
phitica alkalina in calculous cafes, will 
take pleafure in the hiftory .of the 
Parifian boy’s relief; as it will’ hereafter 
appear, thatiothe mineral) waters of 
. Groifbeeck:contain.a certain portion of 
vegetable alkali, as well.as.a {mall por- 
tion of the foffilalkali; and,in the opi- 
nion of Mr. :Mareraaff, the vegetable 
fixed alkali exifts in nature as «diftiné 
and completely formed. as the foffil al- 
kali. On ‘dropping: a few: drops of 
_ vitriolic. acid on ‘the-laft depofit from 
the Groifbeeck waters, it formed.a vi- 
triolated tartar, which it would not have 
done’ had the foffil alkali alone been 
combined in ‘thefe waters ;, and this 
fact: may be:deemed: a: further :confir- 

ae mation 
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mation that the mineral waters of Spa 
do not contain any vitriolic acid in 
their natural ftate. 

I fhall now proceed to the habitudes 
of the different waters of Spa, when 


mixed with different fubftances, as well 


as with the different precipitants; and, 
after the further examination of their 
different contents obtained by evapo~ 


ration, clofe the account with a general 


table of the refults of the different ex- 
periments made: upon the principal 
waters of the place. . 

All the acids caufe an ebullition 
with the waters of Spa; diftilled. vi- 
negar, as well as vitriolic acid: but the 
concentrated acids occafioned a very: 
confiderable ebullition, and great num~ 
bers of bubbles to rife on the furface, 
and to cover all the fides of the veffel, 
when the waters were frefh taken from 

the 
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the different fountains. But a dilute 
tin@ture of turnfole, made from a folu- 
tion of lacmofs in boiled diftilled water, 
fhewed evident marks of the aerial 
acid exifting in them all, by changing 
it from a violet blue to red, with va- 
rious fhades of the colour from ruby 
red to pink, in proportion to the quan- 
tity of water made ufe of, and the 
quantity of the: impregnation in the 
different waters. 

On putting two or three drams’of'a 
folution of lacmofs into a tall glafs 
that might hold: about four ounces, and 
adding fome of the: Pouhon water 
taken frefh at the fountain, the colour 
changed from violet-blue to. ruby-red, 
which increafed.in the brilliancy of the 
colour till the whole of the water was 
added ; the fame-happened with all the 

oD Bt SPs Lye other 
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other waters, except in the variations 
of the fhades of the fame colour.: 

When this mixture was expofed’ in 
a laree broad faucer to the open air, 
and left there for an hour or more, on 
the gradual efcape of the aerial acid 
(for no mineral acid would have paffed 
from it in the time, fuppofe it to have 
had whatever degree of volatility you 


‘could give to it) the colour gradually _ 


changed again to the blue colour of 
‘the tinéture of the lacmofs; and in a 
longer time, two hours or more, the 
contents of the water, together with 


“the colouring matter of the pigment, | 


fubfided gradually in blue flocculent 


mafies to the bottom of the faucer ; — 


and afterwards, on adding to the mix- 
ture fome drops of vitriolic acid, the 


blue again difappeared, and the mix-_ 
ture became of a pale pink ; and, with — 


a few 


ee a 
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a few more drops of vitriolic acid, by 
degrees the whole of the depofit was 
again diffolved, except a {mall quan- 
tity of a fubftance that appeared like 
iron in a calceform ftate. 
_.. Milk boiled with all the Spa wa- 
ters fuffered no coagulation, but be- 
came rather more dilute and thin, 
_ Soap, in folution with all thefe wa- 
ters, formed an equable uniform mafs ; 
but, on dropping a fingle drop of vi- 
triolic acid in a pint of the folution, it 
immediately curdled into grumous 
miaffes, and in ftanding a fhort time a 
_ perfect decompofition was formed, till 
at leneth all the oily parts were detach- 
ed, and floated on the furface in a fe- 
parate body. | 
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MEDICINAL REFLECTIONS ON THE 
PRECEDING EXPERIMENTS, AND 
THE ALKALINE NATURE OF THE 
SPA WATERS STILL FURTHER CON-~ 
FIRMED. _ Mints 


The alkaline nature of the waters 
of Spa manifeftly appears from thefe 
experiments ; yet fuch “has been the 
ignorance of their real compofition, 
that the generality of authors, under 
the prejudice of an opinion delivered 
down from their predeceffors, without 
the leaft appeal to fact or experience, 
have abfolutely prohibited the ufe of 
milk in a courfe of Spa waters, whereas 
nothing agrees better with ‘them than 
milk, during the whole time of theit 
ufe: Similar too, and on the fame ill- 

founded 
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founded ground, have been their ob- 
jections to the medicinal ufe of foap 
together | with thefe waters, as fuffering 
decompofition through their i imaginary 
vitriolic acid ; whereas foap, combined 
with the warm detergent gum- -refins, 
forms a moft excellent co-operating 
medicine, with the Spa. waters, in all 
diforders of the ftomach and bowels, 
from either obftruction or debility : 
. but, in order to remove further every 
alarming idea of the ftyptic effe@s of 
the Spa waters, I fhall relate the ap- 
pearances of them with fome other pre- 
cipitants, as. they, are called, whereby 
it will appear that the uie.of thefe wa- 
ters may be extended to. various other 
difeafes, in the relief of which the ufe 
of them has fuffered an equal prohibi- 
tion, without daring the hazard of an 
appeal to trial or experience. 

Ie Chryf- 
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Chryftallized alkali produces no 
other effet with them, than depriving 
them of their pleafant pungent flavour, 
by the immediate abforption of the 
aerial acid. 

And the cauftic fixed alkali, after — 
twenty-four hours. feparated only, and 
that too in a very {mall quantity, and 
very flowly, a whitifh calcarious pow- 
der. 

-Salited terra ponderofa, the quickeft 
and the moft certain teft of vitriolic 
acid, by eagerly uniting with it where- 
ever it appears, and forming the fpa- 
thum ponderofum, made no alteration 
whatever with any of thefe waters, ex-. 
cept the very fingular one at the Ge-_ 
ronftere fountain; in which it will here- 
after appear, in the analyfis of them 
by evaporation, that a variety of fele- 

nite 
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nite * was only found in this water, to: 
the very fmall quantity of lefs than 
half a grain in a quart. 
The blue vegetable juices are in ge-. 
neral, though unequally affected, made 


* When you are fearching for felenite in 
mineral waters, the ordinary appearance of it 
on chryftallization, in the form of needles of a 
larger or of a lefsfize, is not to be expected al- 
ways; for, on obtaining the calcarious earth in 
many of the mineral waters which are the fub- 
jets of our prefent inquiry, and on dropping 
the vitriolic acid on fome of them, to form a 
true felenite, not before exifting in them, fuch 
a one will be obtained, notwithftanding it will 
exhibit in chryftallization a great variety of 
changes in the form of the chryftals. Every 
perfon converfant in {uch experiments will {oon 
be convinced, that thefe varieties really take 
place in nature, which has been by fome 
authors attributed to real varieties exifting in’ 
the fame abforbent earth ; and Mr. Monnet has: 
taken notice of thefe different appearances... 
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red by acids; “but all the waters at Spa 


ftrike green with frefh fyrup of violets; 


notwithftanding the prefence of» the 
aerial acid, with which it has no im- 


mediate aGtion : all the alkalies in ge-. 


neral ftrike green with the mee 
juices. . 
The red watery tincture of Brazil- 


wood becomes blue with the alkalies, 


and has: the-fame. effect -with all. the 
waters at Spa. 

Alkalies alfo affect: bas wells wa~ 
tery tincture of turmeric, by fubfuf- 
Cating it to the brown:colours, in pro- 


portion to the quantities ‘of them: the © 


fame will be the effect with paper ting- 
ed yellow with this tinéture; and all 
the waters at Spa have the property of 
communicating to this :yellow Paper 
all the fhades of brown.) 9)» 

The acid of fugar, and the Fact 
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rated vegetable alkali, precipitated a 
fmall quantity of lime in the Pouhon 
water. 

-» Alum, with thefe waters, depofited 
its earth. —— A folution of mercury, 
made without heat, yielded a brownifh 
yellow precipitate, as did the corrofive 
fublimate alfo; but if the folution ‘was 
prepared with heat, the precipitate. was 
of a paler yellow colour:—And a folu- 
tion of filver with thefe waters by the 
alkali, faturated with aerial acid, git 
eda fine white»precipitate: 

Having thus fully eftablifhed ie 
-alkaline nature: of. thefe) waters, by 
fuch numerous’ and various tefts; many 
of which may appear tedious and ufe- 
‘lefs; and. indeed after what had, been 
advanced, sin -beginning ‘the: trial. of 
them with the precipitants,) thefe addi- 
pidost 9x tional 
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tional experiments may be deemed un- 
neceflary teftimonies in fupport of an 
Opinion that was no longer dubious ; 
yet any attempt to extend the ufe of 
thefe. waters to diforders. for which 
they have ever been efteemed impro- 
per, if not noxious and. deftructive, 
may be expofed to cenfure, and the 
prefumption be thought highly culpa- 
ble, if the foundations of the principles, 
from whence the inferences are de» 
duced, had not previoufly and amply 
been fecured. ‘i 

That the gafeous ian waters of 
Spa are abundantly impregnated with 
aerial acid, and many of them contain 
it in greater quantities than can, be 
communicated by any artificial means 
to water, as will appear from the table 
before given of the different quanti- 

ties. 
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ties of aerial acid to be collected from 
thefe waters, is another fact that has 
been alfo fully eftablifhed. , 
When I recollect alfo, that, during 
my refidence at Spa laft fummer, I 
found that the laborious peafantry of 
this country indifcriminately made 
ufe of thefe waters, from the fountain 
that was neareft to the place of their 
labour, to fupport themfelves under 
the fatigues of their work, expofed to 
the heat of the fun, in the fame man- 
ner as in other countries they make 
ufe of fermented liquors ; and regularly 
brought their bottles to fill them again 
at the fountain when they wanted a 
frefh fupply; and that they did this 
conftantly, without any inconvenience 
to themfelves, but to their great com~- 
fort and fatisfaction ; and a more heal- 
thy 
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thy and active fet of labouring poor rl 
never faw in any country. 

Various have been the methods qe 
vifed by ingenious phyficians of admi- 
niftering fixed air, for medicinal pur- 
pofes, in a number of internal dif- 
eafes, as well as externally i in cancerous, 
putrid ulcers, and foul eruptions; and 
thefe, for very worthy ends, have been 
communicated to the public, for en- 
Jarging the views of other practitioners, 
and exciting them to make trials of it 
in fimilar and other diforders ; but their 
noble defigns have not been attended 


with all the fuccefs that was to be hoped 


and expected from them: and I do not 
recollect a fingle inftance, from report, 
of any invalid being fent to Spa Jaft 
fummer, out of the common. track of 
Spa patients, as they | were called long 

before 


| 
| 
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before the real nature and ufes of thefe 
moft excellent mineral waters were 
truly and juftly appreciated. 

~ Ithas before been laid down, that milk 
of all kinds mixes equably and uniform- 
ly with all the waters of Spa; and there 
is not a fingle inftance that milk ever 
difagreed with any perfon, from the bare 
—ufe of the Spa water at the fame time; 
and therefore, whenever a milk diet is 
proper, that will be no objeétion to the 
ufe of Spa water with milk. 

Whether i it arifes from the generality 
of confumptive patients being fent too 
late to the hot-wells near Briftol, thro’ 
“the fears of alarming the patients them- 
felves with the opinion that it was ne- 
ceflary to fend them to thofe wells; 
or from what other caufe, not difficult 
to devife; the annals of the deaths of 
fuch patients will fufficiently prove, 

that 
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that of all the diforders, for the relief — 
of which thefe fprings are celebrated, — 
feweft of the phthifical cafes certainly — 
receive benefit from them; which by — 
fome people has been thought an am- ' 
ple teftimony of their inability to re- — 


move difeafes, which, perhaps, thro’ — 


the delay in their trial, were become — 
abfolutely incurable. ‘They certainly — 
diminifh febrile heat, and, from their — 
calcarious principle, are abforbent, and 
gently ftyptic: but how this fubftance 
could render them in any degree anti- 
feptic, is not fo obvious; but, when 
the whole language of medicine was — 
made up of feptics and antifeptics, no 
wonder that Briftol water was arranged — 
under one of thofe claffes; and anti- — 
feptics are certainly moft favourable to 
the cure of confumptions. 4 
Great has been the relief obtained 
in 
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in the worft confumptive cafes from 
the ufe of fixed air; and fteel admi- 

niftered in fmall dofes, in judicious 

hands, has frequently been found ufe- 
ful in guarding againft the progrefs 
of confumptive diforders; ‘and this 

principle will hereafter be found com- 
bined in the mineral waters of Spa in _ 
{mall quantities, and under the beft 
mode of combination, through the fol- 
vent powers of the aerial acid. Whe- 
ther or no a ufeful medicine may not 
be here offered under this form, dilut- 
ed in large quantities with milk, and 
_ taken from the pureft of thefe gafeous 
waters, may be worthy of the attention 
of the medical world. 

Every fpecies of the difeafes fo 
 ftrangely ftyled fcorbutic, whether 
they appear as rheumatifms, or fome 
particular kinds of afthmas (and are ge- 

4 nerally 
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nerally fuppofed to arife from fome par- 
ticular acrimony in the fluids, that 
cloak to all our ignorance, and de- 
form the fkin with various. difcolora- 
tions and filthy eruptions) may pof- 
fibly receive more relief with the Spa 
waters judicioufly adminiftered, both 
externally and internally, than with any 
other kind of mineral water; and 
Bladud hogs, by a previous ufe of the 
fulphureous baths and waters of Aix- — 

la-Chapelle, might have been cured of 
their fcrophula; and by a fubfequent ufe 
of the waters at Spa, have prevented a 
return of their diforders, as well as with | 
the waters of Bath.--Every caufeofdebi- 
lity arifing from the colica pi€tonum,or 
the colica Damnoniorum of England, — 
as well as the enervating effects of other 
metallic poifons, efpecially the impro- 
per 
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per ufes of mercury, may here find a 
‘certain method of relief. 

That a fever is a real effort * of all-in- 
dulgent nature, to expel fome morbific 
matter received by infection, or from 
the obftruction of the regular fecre- 
‘ tions of the habit, or various other con- 
curring caufes, from intemperance and 
irrecular modes of living, is a doctrine 
of fuch eftablifhed truth; and fo much 
confirmed by every mode of rational © 
practice, as not to be readily overfet by 
the opinion of fome vain fpeculative 
theorifts ; who, being entirely ignorant 
of the difference of animal heat, as well 
as other matters of heat, from a¢tual 
fire, fuppofe that a fever may be ex 
tincuifhed with the fame eafe hy cold 
air, as all other inflammable matters 
in a ftate of combuftion may with a 
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bucket of cold water. And Hoffman, 4 


haftily enlifted under ,the banners of 


this extinguifhing fyftem, is inclined | 
to give it his fupport ; yet, when he is 
preffed to explain how the mode of its 
action can, be afcertained, is forced to 
acknowledge, that cold water is of fuch 
powerful efficacy, in exciting febrile — 
motions in the nervous fyftem,as may 
contribute torefolve obftrutions inthe 
fmaller.veffels, and difcufs the adher- 4g 
ing morbid matter, | 
Although I, profefs, myfelf no ng . 
cate for the warm regimen in the treat-_ 
ment of either common febrile difor- _ 
ders or eruptive difeafes, and have.ever 
treated my patients inva different man~ 
ner; yet Iam not difpofed to believe 
the ufe of cold-baths are proper in 
_every febrile indifpofition, or that they 
can ever be ufed with propriety in ob- ~ 
| ftructed — 
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ftruéted habits from’ difeafed vifcera'; 
and am well affured, that’ ‘many in- 
cipient difeafes of the vifcera, as well as 
chronical diforders of fome continu- 
ance, fuch'as the jaundice, obftructions 
of the biliary ducts from’ calculous 
concretions, ‘4s well as diopfical ¢om- 
“plaints from vifceral obftruCtions, may 
receive great relief from the powerful 
“agents contained in the waters of Spa, 
efpecially when the patients ‘are duly 
prepared for the corroborant effects of 
them by a previous ufe of the warm 
‘baths and mineral waters ie Aix-la- 
gd iar | 
‘And I am clearly of opinion, that 
‘thefe falutary effects are ‘occafioned by. 
the action of the gafeous fpirit, united 
with the detergent ftimulant effects of 
‘the pure highly-attenuated folution of 
iron in thefe waters, immediately af- 
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fecting the fenforium ; whether it may 
er may not excite any febrile motions 
in the fyftem, yet they will be fuch as 
may be productive of good events in 
the end, together with the fedative ef- 
feéts of their alkaline nature in quieting 
all-the tumults and troublefome effects 
of flatulence’in the firft paffages. 

And from thefe ‘effeéts’ on the fen- 
forium, or the origin of the nerves, 
new vibrations will be excited in every 
branch’ of the nervous fyftem, for the 
accomplifhment of fo defirable pur- 
pofes; and at the fame time the waters 
will tend to reftore the tone, and invi- 
gorate the animal powers to get rid 
of fuch obftruétions in the habit, and 
every other impediment, as far as the 
progrefs of the difeafe will admit, to 
regain a regular difcharge of all the 
animal functions. © | BY 
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To proceed withthe remaining preci- 
pitants, whofe effects have not yet been 
related; but previoufly fome further 
particulars may be noticed, with fome 
of thofe already fubjeCted to trial for 
general purpofes.—The fingular at- 
tachment of the falited terra ponderofa 
to the vitriolic.acid was before obferv- 
ed, and wherever that acid exifts in any 
mineral water, 1t will ever. attract,terra 
ponderofa with fuch eagernefs,. as to 
defert every, other bafis, and. combine 
itfelf with. this earth with fuch force, 
that the fmall united particles remain 
indiffoluble for the future.—The at- 
tachment, of the marine. acid to filver is 
as fingular as that of the vitriolic acid 
‘to terra ponderofa; for, with whatever 
other bafe it may be united, on adding 
to the mineral water fome drops of ni- 
trated filver, it immediately unites wish 
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the acid; fhould any exift in the water, 
and forms. a sap in {mall par-~ 


All the waters of Spas from the vo- 
latile nature of their aerial acid, fuffer 
great changes in the quicknefs of their 
tafte, brightnefs of appearance, as well 
as in the quantities of the fubftances 
held in folution in them by means of — 
this acid, through the various changes 
and ftates of the atmofphere; and in 
the various experiments I daily made 
upon them’ for two months together, 
with the precipitants.as well as by eva- 
poration, I hardly ever found exactly 
the fame appearances in them, or the 
fame refults; as to the quantity of their 
contents, for two days together; and 
‘the patients conftantly obferve, that the 
waters are daily changing in what they 
call the goodnefs of them, or their de- 
+0 prees 


ea 
wtees of perfection ; and all of then, 
when expofed in wide fhallow vefiels to 
the open air, fuffer different changes 
in different times, in different ftates of 
the atmofphere: as the acid is more or — 
lefs fucatious in the different'waters, 
even thefe déstees of volatility will fuf- 
fer oreat variations in different tempe+ 
ratures Of the air; ‘of as it is) more or 
lefs’ moift; for; in’ proportiom as the 
aerial acid’ fhall efcape fooner’or later 
in different feafons; or indifferent parts 
of the fame day, they will alfo fooner of 
later lofe their lively and quick tafte, 
and become'in more or lefs time foul 
and infipid, and more or‘lefs’ of their 
contents will begin to fubfide ; which 
can never be deemed the effects of 
elective attractions to form’ different 
‘combinations, ‘but are only! different 
precipitations, ‘by the bare fubfidence 


Q 4 of 


( 232 } 
of. their contents deferted. by their 
folvent. acid, and in different propor- 
tions, and.in different.times; hence, 
unlefs. the fame modes of examination 
are continued for fome length of time, 
and._on the fpot, no certain determina= 
tions can, be formed of their general 
contents ; and hence we meet in authors 
with fuch: different. refults, collected 
from a few defultory unconnected ex- 
periments, 

_ A folution of meroury, made without: 
heat, in.the. nitrous acid,. will throw 
down a. copious. yellow precipitate in 
the Pouhon, water, when itis in the: 
higheft. ftate. of perfection ;. but in a 
moift damp. ftate of the atmofphere 
this appearance willnot always, and in- 
deed feldom take place, and. in -fmall. 
quantities; for when neither vitriolic nor 
marine acid is prefent in the water, the 
| mercury 
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mercury is precipitated by the alkali, 
and alfo by lime or magnefia diffolv- 
ed in aerial acid: when the water is 
_ inits beft ftate, a fingle drop of the 
folution will in half a pint of it form a 
_ vifible cloud.—If the folution is pre- 
pared with: heat, it becomes. more de- 
phlogifticated, and the precipitate will 
. beofa rn white, and foon be- 
comes white. : | 
When neither a vitriolic or marine 
acid are prefent in the water with ni- 
trated Mflver,.foMil alkali, aerated lime;,: 
or magnefia will precipitate the filver 
in the form: of a white powder; but: 
the quantity: is not afcertained, as this 
alfo is greatly dependant on the ftate of 
the atmofphere: and the fame happens 
with acetated lead. 
“And. falited lime will be preci- 
pee by fixed alkali in the wa- 
ters, 
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ters, after they have ftood for fome 
time. Vio sbateen 
. Though the chemifts have obferved 


that precipitates formed. by magnefia; > — 


when aerated in waters, are the moft 


permanent, and fubjeét to lefs varias — 


tions than others; yet, when the folu- 
tion was prepared. without heat, the 
phlogifton in the folution gave a yel- 
low hue to the precipitate; which was 
loft or foon difappeared: when it was 
dephlogifticated by being. prepared 


with heat; yet magnefia conftitutes the 


principal part of the folid:contents of — 
_ the Pouhon water, and \it is the only» 


fountain at Spa that contains any of 


this kind. of abforbent»éarth, as! it is 


the only one that rifes from a different - 


elevation from that from -whence all — 
the other mineral waters” are: origi-: 


nated, > 


We 
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--We fhall now proceed ‘to:the te='. 
mainder of the precipitants, to difcover: 
the fecond-moft important part of the 
medical properties of thefe mineral’ 
waters, from the compleat folution of 
iron in theny by the’ aerial acid; and 
clofe this partof the account with me- 
dicinal reflections on this refined com- 
pofition as a fedative, TVS 
analeptic tonic. 

A fingle drop of the faturated tinc- 
ture of galls: in fpirit of wine, gives 
a purplifh shue to all the waters of 
Spa, but the fhade of it will be much 


_ the darkeft in the Pouhon water; and 


phlogifticated alkali produces a /Pruf- 
fian blue in them all, but more flow- 


lyin fome than in others ; very quick- 


ly, and of a ftrong colour, in the Pou- 
hon ; but. in-different times, and with 
different 
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different degrees of ftrength and bright- 
nefs of the colour, inthem all. 


MEDICINAL REFLECTIONS. 


The immediate effects of the Spa 
waters, on the firft ufe of them, are fi- 
milar to thofe occafioned by fermented. 
liquors, and in reality arife from the 
fame caufe; and if they were, on the. 
firft trial of them, to be taken in large. 
quantities, they would, bring on real in-. 
toxication: every perfon, onthe firft ufe. 
of them, will perceive a degree of gid- 
dinefs, however cautious he may, be; 
in drinking them: but neither com- 
mon prudence or medical knowledge. 
hasyet fuggefted one neceflary caution, 


in my opinion, which is, that the pa 


tients fhould keep themfelves quiet and. 
.compofed. 
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compofed immediately after the firft 
ufe of them, and perhaps during the 
whole courfe of them, and not direétly 
get on horfeback, or make ufe of any 
{trong exertions of either body or 
mind, as is the ufual practice of the 
place. Every one mutt have obferved 
how the intoxicating powers of fpiri- 
tuous liquors are ageravated and in- 
creafed by violent exercife, efpecially 
on horfeback, as well as by violent 
agitations of the fpirits; a fingle atten- 
dance at acountry horfe-race will give 
ample teftimonies of thefe effedts, and 
fatal may be the confequences, as well 
in fome kinds of bodily difeafes, as on 
the paffions of the mind, of fuch dan- 
gerous proceedings; yet exercife, when 
duly regulated, is of great importance 
in promoting the falutary effects of 
thefe waters. 

The 
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The immediate operations of ‘the 
aerial gas on the fenforium, or the ori- 
gin of the:nerves, will gradually wear 
away, and new operations take place 
in the animal fyftem, to remove obftruc- 
tions ‘and ‘contract and’ftrengthen the 
nerves. BOV IDE | 

Cuftom will render the habit lefs 
affected by fermented liquors, till it 
becomes fo debilitated by their poifon- 
ous effects, that itowill require full 
ftronger forms of them, and a continual 
fupply -of them, to maintain its bare 
exiftence, tilloby degrees it lofes all its 
activity, and finks into an unanimated 
mafs. 

‘The gafeous principle in the Spa 
waters, after it has loft its intoxi- — 
cating effects, and is affifted alfo by 
their alkaline impregnation, and its 
fedative, refolving, and detergent ef- 

2, fects 
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fects in the firft paffages (fo totally dif- 
ferent from the acefcent principles of 
fermented liquors) and united alfo with 
the ftrengthening properties of iron in- 
timately combined with it onthe ge- 
neral fyftem, will. tend to. appeafe the 
debilitated nervous irritations, and ex- 
cite new falutary. vibrations in the ani- 
mal fibres, to remove obftructions in 
the vifcera of the abdomen, corroborate 
the general, nervous fyftem, and abate 
its irregular fpafms, and thereby reno- 
vate and invigorate, in fome degree, all 
the powers of animal life. 


THE CHEMICAL ANALYSIS. BY EVA- 
| PORATION. 


‘The mineral water of the Pouhon 
fountain has a ferruginous, mildly alka- 
_ Iefcent, 


a 
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jefcent, and fpirituous lively tafte; to 
which, inthe Geronftere water, though 
lefs pungent in tafte, muft be added 
the fulphureous tafte and fmell from 
hepatic gas. The tafte of the Tonnelet 
fountain is {till more pungent and quick 
on the palate, but difcovers its other 
properties lefs fenfibly. 

After all thefe different mineral wa- 
ters have been expofed in a broad fhal- 
low bafon for fome time to the open 
air, a fhining pellicle, diverfified with 
a variety of colours, fpreads in different _ 
proportions over the whole of their — 
furfaces. | | 

Set any of thefe waters in a fand- 
heat, or in a warm balneum marie; be- 
fore they become warm to the hand, 
they begin to fparkle and throw up lit- — 
tle bubbles, above the furface of the : 
waters, in the veffel that contains them, 

as 
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as if ready to boil, and the pellicle be- 
gins to form; in proportion as the de- 
gree of heat increafes, the fparkling 
and boiling appearance increafes alfo 
in them all, and the fubftance of the 
pellicle is thickened and augmented 
till it breaks into pieces, and then be- 
gins to fubfide to the bottom of the 
veffel, and the water becomes dirty and 
turbid. 

In proportion as they advance nearer 
to a boiling heat, the various prif- 
matic colours vanifh, the pellicle be- 
comes of a dirty reddifh ochreous co- 
lour, and a powder, compofed of lime 
or other earthy fubftances, and iron, be- 
gins to fubfide to the bottom ; the wa- 
ters then have loft all their lively tafte, 
will fhew no alterations with the preci- 
pitants, and are become nearly infipid. 
| KR If 
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Tf you boil any of thefe waters ina 
elazed earthen or china veffel, quick 
ly, over a’ fmatt fire, they will foom 
deépofite a ferruginous powder: col- 
le& this: powder by means of a filter, 
diy ithaftily before the fire, and then 
pour foie diftilled vinegar nie itina 
pie vefiel. 

The 'pentle acid) will diffblve autip 
fome of the earthy fubftances, and 
leave the dephlogifticated> iron ~unaf- 
fe&ted.—Precipitate the fubftances that 
aré diffolved in the vinegar by the af- 
fiftance of an alkah, and on a proper 
éxamination of them, by the rules of 
chermiftry, they will be found to be an 


aerated lime, or fome abforbent earth. » 


Tn other trials, let the evaporation be 
continued with lefs degrees of heat from 
the beginning, till the whole of the 
aqueous part fhall be evaporated, and 

after 
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after the appearances already mention- 
ed; on expofing the different waters. in 
a fand-heat,-or a gentle balncum, ma- 
rig, a powder of the colour of ochre has. 
been continually feparating, which may: 
be carefully collected from the dry refi-, 
duum by repeated wafhings, . properly. 
conducted; when this powder is.thus 
obtained by filtration, on pouring dif- 
tilled vinegar upon)ut, with which, it 
will gently effervefce, and in the Pou- 
hon water, the greateft part, on a.che- 
mical examination of it, will,be found 
to be aerated maenefia.. In the Geron- 
{tere water, a fmall. part remained un- | 
~ touched, which, on examination, proved 
to be gypfum, or a variety of felenite ; 
but it did not amount to a twelfth part. 
ofithe whole refiduum.) The refults of 
this part» of the analyfis will) be dif- 
tingly marked /in:the genenal, table of 


y } 
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the five principal waters.—In all the: 
refidua of the different waters, this pre- 


Cipitated powder, when properly col- 
lected, and treated with diftilled vine- 
ear, yielded {mall quantities of different 


fubftances, and all ftill retained fome 
{mall remains of the dephlogifticated : 


debris of the iron.—I then proceeded 
to. the examination of the different 
wafhings of the refidua, which, treated 
according to the. methods laid down 
in the. Introduction, not, necefiary to 
be repeated (and. which. are formed 
on the rules directed. by. the beft mo- 
dern chemifts, but. particularly, by 
Bergman) all exhibited, on chryftal- 


lization, fmall portions. of the mine-. 


ral alkali, without the mixture of any 


cubes of common falt, that I could fa-. 
tisfactorily difcover, in any of thewaters, - 


although I made repeated trials of the 
fame 
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fame methods on the refidua of every 
one of thefe waters. And this alkali, 
“when ‘united with the’ vitriolic acid, 
formed a true Glauber falt in each of 
cthem: in fome of them, fome chryftals 
-of a genuine vitriolated Wadi al- 
‘kali appeared. 7 . 

Many of the experiments whith I 
made with thefe waters, during my con- 
-tinuance at Spa, were’ for’ purpofes 
foreign to thofe of a’real ‘analyfis of 
them; but whenever they’ were! ap- 
-propriated to that view, the’ ftricteft 
-attention was paid to the exact quan- 
tity of water fubmitted to the exdmi- 
“nation, as well as to feparation, wafh- 
ings, and collection of the different re- 
fidua. The quantity” of water taken 
-from each fountain, for thefe experi- 
ments, was never lefs than five pints, 
i ‘generally amounted to four quarts’; 
Pi di Res and 
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and the waters were always taken in 
dry and rather cold days, at which 
times they are fuppofed to be i in their 
higheft perfection. : 

_ As-the quantity of water that was 
taken, to eftimate the different propor- 
tions of aerial acid contained in thefe 
feveral waters, was a quart, or from 32 
to 33 ounces, the exact quantity which 


filled the glafs veffel in the’ apparatus — 


that was then made ufe of; in the fol- 
lowing table, the folid contents in’ each 
water, obtained by evaporation, are pro- 
portionally reduced from about two- 
fifths to one-fourth, in each experiment, 
according to the quantity of water that 
was a€tually fubmitted to examination, 
“and the refults eftimated as if obtain- 
ed from a quart of each water, Win- 
‘chefter meafure, or Te 50 cubic inches 


of water. 
‘The 
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‘The whole of the refiduum obtain- 
ed from the Geronftere water, amount- 
ed only to about one-third part of the 
folid contents obtained in the Pouhon 
fountain, and this quantity was fome- 
thing more than what was obtained 
from any, of the other waters, | includ- 
ing in the account the three lefs- fre- 
-quented. fprings, that, were not examin- 
_ed, for. want | of time, with the fame 
fcrupulous., attention as the five moft 
diftinguithed fountains: and the quan- 
tity obtained in the purett fountain did 
not amount to one-eighth of the quan- 
tity in the Pouhon,,. 

It is worthy. of remark, ‘that all the 
: fainted fituated on. the elevated 
eround towards the fouth, and on the 
oppofite fide of the town to the fource 
_of the Pouhon, contain much lefs in 
quantity of their folid contents than 

R 4 2 Ol oh 
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the Pouhon water; and the higher 
the fountain was-fituated, on their ele- 
‘vation, the more contents were found 
In it’on evaporation: and the pureft 
‘fprings were thofe that were fituated 
towards the bottom of this’ mountain, 
‘and on the fmaller elevations. 

The fame methods of. proceeding 
were taken with all the waters, as were 
‘with the Pouhon; and the treatment of 
‘the refidua, to obtain the following re- 
fults, with the exa¢teft pet was 
‘purfued in all. 


The Geronftere water yield- 
~~ ed, “on evaporation in¢5 Gr. 5° 
70.50 cubic inches — J 
“The Sauviniere -  - 


| . 3 75 
The Groifbéeck — _ 5 a6r 
~The Tonnelet, barely - 2 ons 
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Half of this quantity, one-éighth 
only of the refiduum in the Tonnelet 
water, was aerated iron; and of the re- 
maining half, the greateft. part was, 
-foffil alkali, mixed with a fmall quan- — 
tity of calcarious earth, of which a 
very {mall proportion might be mag 
nefia. 


. The 


‘C 250 )) 


e0'% —_ 
TS sckabe 


Bi ath 5 
Poexy 2]qujag | eaytudjag 


“2A peyeiay 


~ suog] 


pavioy 


SLo {| — Sz‘o | coz | "ze 9]ouUO T, 
oo"! —_ oS-1 | S28 Szz€ 32aq;1012) 
Slo | — ost | s2¢e | ~oSez6 * ogatutaneg 
SZr1 — <~| O82] ofS Sc SLeze etwas 


Sz*or |'saoung £€|- -uoynog 
“Ip | 


ah lag reysuseyy | roury |+squsyg0p].  sxa3e AQ : ons 
praia | Parsey | poy] prog” | jo Guuemp | “Weened 


( 251 )) 

The quantity of water, by meafure, 
was always the fame, as nearly as pofli- 
ble, in making the experiments on 
each of the mineral waters, notwith- 
{tanding their difference in weight. 
The fpecific gravity of all thefe waters 
is ever variable, in different ftates of 
the atmofphere, as taken, by the baro- 
meter and hygrometer, as well as the 
thermometer.;—whether this variation, 
in all thefe mineral waters, of their fpe- 
cific gravities, is owing altogether to 
the different, quantities of aerial acid 
they may be-impregnated with at the 
time, they were examined ; and whe- 
ther the number of their principles, 
and the quantities of them, may not 
always be the fame exactly in every 
mineral water (which is not-improba- 
ble, and I-have reafon,-from-the num- 
ber of experiments that I made upon 
; them, 
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them, to think this to be the real ¢afe 
with them); and if the nature of the 
principles, of which thefe waters are 
-chiefly compofed, be chemically confi- 
.dered, we can have little doubts of the 
“variations in the principles themfelves, 
as’ well as of the uncertainty of the 
-quantity of each that may be found ‘in 
‘them, in. different feafons of the year, 
and at different times of the fame fea- 
-fon, and even at different hours of the 
‘day. And, from various other experi- 
‘ments made on. thefe waters;and which 


“were not included in the number of the . ~ 


-exact, and accurate ones from whence 
the foregoing table «was formed, ‘and 
juft eftimations: made: of: the’ feveral 
‘contents in the different’ waters, my 
experience upon. them would:fully con= 
-firm fuch:an opinion; and: leave: fafi-’ 
cient room. to fuppofe: that fome wa-. 

riety 
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riety of felenite, and efpecially fome. 
portion of marine falt, may have been: 
really, at different times, found jn fome: 
other of thefe waters, by able chemifts, 
than the fingle one I have mentioned 
to contain felenite ; efpecially when the 
experiments: were not made on? the ° 
fpot ; for I learned, on vifiting the:dif- 
ferent fountains) near: Malmendy: and- 
Stavelor, that the mineral waters from’ 
a fpring called Bru, or! the ‘grand’ 
fountain of ) Chevron, ‘near. Stavelot;° 
have been exported fome years ago for 
Pouhon water,»and marked as the 
~ Pouhon bottles: are, to the quantity of 
a hundred dozen\of bottles in: a ‘year. 
The waters of theBru fountain con- 
tain both. marine falt and felenite, 
and of courfe vitriolic acid! m a fmall 
quantity. And, on account of the un-' 
certainty of the quantity of each of the 

ingredients 
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ingredients’ in thefe feveral waters ‘at: 
different times, the table was formed 
on the greateft quantity of the different® 
fubftances T ever obtained from them: 
in tle fame experiment, and when the 

waters were in their moft perfect ftate. 
The’gsrofs impofition on the public, 
in the exportation of the mineral water’ 
of the fountain of ‘Chevron or Bru,’ 
for real Pouhon water, takes it necef=! 
fary to give a fhort "account of fome: 
other mineral’ waters within ‘ten’ or if}? 
teen miles of Spa, without detaining 
the reader with any attempts of an ac-! 
curate analyfis of them.—The town of 
Malmendy, ten miles wefterly from: 
Spa, is a’ pretty village) beautifully’ 
_ fituated at the bottom ofa mountains’ 
on a clear rapid ftream of water run- 
ning through it; and is ‘celebrated for’ 
manufacturing the beft leather inGer- 
many, 
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many, from hides imported from South 


America; afd, though it ftands in the. 


ancient foreft. called the Ardennes, 
commands, on the adjoining elevated 
ftations, a moft enchanting profpegt. 
The monafteries of Malmendy and. 
Stavelot, about fix miles diftant. from 
the former, but nearer to Spa, confti- 
tute one chapter, and are ftyled Im- 


péfial ; the. members of which jointly: 


choofe an abbot, who, in right, of his 
eleétion, becomes a prince of the Em- 


_ pire, fovereign bifhop of the princi- 


- pality of Stavelot, and head. of both 
convents, though his general. place of 
refidence. is.at Stavelot.—The prin- 
cipal fountain. .in the neighbourhood 
of Malmendy is called Le-Couve, or 
_ Couve de Pouhon ; and near to it lies 
a low, flow, ferruginous. fpring, called 
The Beverfee, To the weft of the 
2. * town 


- 
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town of Malmendy, about a quarter. 


of a mile from it, and fo called in the. 
Patois language of the country, is La. 
Sige; this is a very abundant fountain, 
fends up large air-bubbles in great pro- 
fufion, and is a very favourite one with 
the people of Malmendy. Within 
a few yards of La Sige, is-a plen- 
tiful fpring of the pureft water that I 
met with in this part of Germany, 
and which is no heavier than diftilled 
water. About a mile from, and to the 
fouth-eaftof the town, lies another noted 
medicated fountain, called Geromont. 
There are various other mineral 
fountains in the principality of Stave- 
lot; but, as they difier from the pre- 
ceding very little, and are all, I be- 
lieve, gafeous ferruginous waters, I fhall 


omit taking any particular notice of 


them, and haften to the principal foun- 
af 2 tain 
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tain of this neighbourhood, within fix. 
or feven miles of Stavelot, and to 
the weft of it; but the particular fitua- 
tion of it I cannot readily afcertain, 
neither could I direct any perfon how 
to find it, for, through the impractica- 
bility of great part of the way with a 
wheel carriage, I was obliged to make 
many circumvolutions, and fuffered 
ereat diftrefs in getting to the place 
where is fituated the. Grande Fontaine, 
called Chevron, or Bru, Brue, from 
the adjoining villages, who all contend. 
for the honour .of giving it their own: 
names. 

It is impoffible.for any perfon, the 
leaft attentive to. thefe fubjects, what- 
ever difficulties he may have. in. get- 
ting to it, not to. admire the {plendor 
and magnificence of it, when he is ar- 
rived thereat... It rifes with rapidity, 
#1 S * . and 
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and overflows the ample bafon that is 
provided for recerving it, though now 
coing to ruin; in its external appear- 
ances it refembles moft the fountains of 
Tonnelet and Niverfet, near Spa. On 
pouring it from one glafs to another, 
it fparkles as brifkly as the Pouhon 
water after it is firft bottled, and co- 
vers the glafs all over, both infide and 
out, with brilliant air-bubbles. It 
leaves a ftrong acid tafte on the pa~ 
late; and fuch is the fmartnefs. of the 
tafte, that, at firft tafting it, you are 
hardly fenfible of the iron. In the 
open air, in a few hours, it loft all 
its pungency, became flat and. tur- 
bid, and was of a temperature about 
60; and threw up a variegated pel. 
licle, much refembling that of the 
Tonnelet. With the fyrup of violets 
it ftrack a deeper crimfon purple than 

that 
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that water; and with the tinéture of 

turnfole formed a beautiful red ; and, 

however fubtile and volatile the acid 

appeared at firft, yet the continuance 

of it longer in the water indicated fome 

more fixed acid to be in it, for it cur- 
died and decompofed foap, yet it made 

no change when mixed with milk; 

with the faturated tincture of galls, 

and Pruffian alkali; it gave evident 

marks of its iron; and with the 

folution of'/mercury in the ‘nitrous 

acid, prepared without heat, it depo- 
fited a white’ precipitate, that foon be- 

came of alemon colour, and gradu- 
ally of a deeper yellow ; with nitrated 
filver it gave fome fmall traces of a 
marine acid, which more eagerly unites 

-with Glver than the vitriolic acid, and 
which decompofed the foap, and form- 

eda very {mall portion of gypfum.— 
| 3 2 de TOM 
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From this Superficial trial of the Chev- 
‘ron ‘water, it Will evidently appear in 
what refpetts i it is fimilar to the Pou- 
hon water, and with what plaufibility 
it was exported for the genuine water 
of Spa; and, though an able chemift 
may readily difcover, by diftinguifh- — 
ing tefts, a difference between thefe 
two waters, yet thefe marks have, at 
different times, been faid by the beft 
chemifts to be found in the Pouhon 
water; and ought not to have been 
the grounds of fo fevere a cenfure of ~ 
‘them from the body of phyficians of ~ 
Liege, near a century ago: unfor- 7 
tunately for their credit, their repro- a 
bation of the Chevron fountain, and 
their attempts to exalt the fuperior 4 
qualities of the Pouhon above it, are 
founded on a perfeét ignorance of the 
seal compofition of both thefe waters. — 
Some 


; 
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Some other motives mutt have actuated’ 
them than the welfare and good’ of 
mankind, fo benevolently held forth: 
Spa belongs to the bifhopric of Liege 
and better reafons ought to have been 
given, by a body of learned men, for 
condemning a mineral fountain in the 
principality of Stavelot, than that the 
folution of iron in the Chevron foun- 
tain was a fixed acrid vitriolic falt, 
whereas in the Pouhon it was a mild 
fait of iron: or, that the abundance of 
fulphur in the Pouhon (which does 
not exift in it at all) would moderate 
and reftrain the adtivity of the acid; 
the want of which in the Chevron 


fountain would render the ufe of the . © 


water dangerous in many diforders, 

_and the corrofive acid, unguarded with 
fulphur, would be prejudicial in all. 

The analyfis of thefe waters, here- 

5, 3 in 
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in faithfully related, and the prin- 
ciples frorn. thence deduced to be re~ 
ally exifting in them, may dire&t and _ 
regulate’ the choice phyficians fhall ~ 
make of them, and point out when it 
may be neceflary to interpofe the ufe q 
of moré than one at the fame tirne. — 
In the infinite variety of nervous afs 
fections, the moft active and fpiritus 


ous onés may be preferred; when the — 
action of iron, united with abforbents, ~ 


is only required, the moft charged 
and lefs fpirituous one maybe deem= — 
ed moft proper. The volatile aerial — 
acid, in thefe and all other gafeous wa= ~ 
ters, gives to their principles their 
moft active powers ; and in- whatever 4 
deeree hepatic air’ may alfo be com> 
bined in the Geronftere water, it may 
give it fome additional powers inthe 
opinion’ of a judicious phyfician, and 

he @ 
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he may ufe his own difcretion in di- 
recting his patients to it. >, 
The fentiments of different authors, 
how the aerial acid, fo abundant in 
Spa water, is extricated out of the dif- 
ferent fubftances with which it was 
combined in the bowels of the earth, 
are much divided; all the waters at 
Spa poffefs much more of it than they 
could obtain from the atmofpherical 
air; fuch mineral. waters as contain 
but little more of this. acid than all 
common water does, may be readily 
furnifhed. with, additional, quanti- 
ties’ in paffing through ftrata of ae- 
rated lime, which are found in various 
parts of the earth. Three. different 
modes are generally defcribed by au- 
thors, how this aerial, acid may be 
extricated, and in great quantities, : 
Ht. By fermentation; but this cannot 
Zz . a ‘Be 
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be admitted to take place in the earth, 
at leaft with fufficient quantities of 
fermenting bodies to fupply fuch infi- 
nite demands. adly. By fubterrane- 
ous fires: thefe, if admiffible in the the- 
ory of the earth, would expel great 
quantities of aerial acid from calca- 
rious and magnefian earths ; and water 
would abforb great quantities of the 
acid, when more expofed to receive 
it, by being divided into many paf- 
fages, through the internal ‘parts 
of the’ earth, in proportion’ to’ the 
degrees of its coldnefs; and the’ de- 
erees of its compreffure enforced’ by 
this fubtle ‘elaftic fluid; degrees of 
compreffure which art can feldom ef- 
fect. And laftly, By the aétion of a 
more powerful acid: for, although: wa- 
ter on the furface rarely contains any 
~ aincombined mineral acid, yet ‘fome 


of — 
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vof them muft neceMfirily be fet, ats li- 
berty in the bowls of the earth, by a 
variety of caufes ; the deflagration of | 
fulphur and burning pyrites will. de- 
tach the vitriolic in great abundance ; - 
and the marineacid will be fet free from 
magnefia and faliced: dime, ).through 
fubterraneous heat and fires, admitting 
the realityof fuch fires)in large bo- 
Gies. 9: ' , | Wh 
But in the inftance of the waters of 
Spa, this daft, and, the,.fecond,.caufe, 
cannot. readily, be fuppofed |to) take 
place immediately, as. they pofiefs fo 
{mall a quantity of faline bodies, and 
thofe which they do poffefs will, from 
the very. nature of .them,. require a 
union of aerial acid, previoufly fet at 
liberty by fubftances foreign to them- 
.. felves and externally of them; for as 
it appears by the table that they. gene- 
rally 
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rally contain only mineral alkali, lime, 
magnefia, and iron, as in the Pouhom 
and the Tonnelet fountain, and which; 
laft contains the greateft fhare of aerial 
acid, and which fubftances are all 
aerated : it muft be clear that thefe wa- 
ters cannot be aerated by the faturations 
of vitriolic or marine acids, and their 
fubfequent decompofitions and extri- 
cations of the acid, or by the decom= 
pofition of fome middle falts to diftin- 
guifh fach falts from pure neutral falts, 
the union of pure alkalies and acids. | 
There have been many volcanos in 
the neighbourhood of Spa, and along 
the courfe of the Rhine, through all 
thefe parts of Germany, though few 
veftiges of them remain at \prefent, 
and are hardly difcernible, they are 
fo defaced by the lapfe of \ages. 
‘Fhe admiffion of fubterranean fires 
| in 
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in fmaller quantities than to produce © 
earthquakes, or any other violent com- 
motions, is more readily granted ; pro- 
vided only that the fuppofed caufes 
are fo attemperated in their effects as 
to remain the fame efficient agents in 
the production of them. 

Neither is it neceffary that fuch 
efficient caufes fhould always be very 
near to the places from whence the 
waters iffue; for the cavities and per- 
forations through the fuperficial ftrata, 
of the earth are fo numerous and di- 
verfified, in fuch. a variety of direc- 
tions, that the fupplies: of fuch an 
elaftic fluid may come from very re- 
mote diftances; and the circumftance 
of the water having depofited all its 
heat, will ferve to confirm the opinion, 
that the air has paffed through a very 
long courfe from its firft extrication. 

i | If 
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_ If martial vitriol only is diffolved in 
water, and you fhould fupbofe this 
water to pafs through ftrata compofed 
of either. mild alkaline falts, lime, or 
magnefia, it may, by decompofing 
thefe fubftances, fet at liberty great 
quantities of aerial acid, which may be 
conducted. to very remote diftances, 
and be there combined with water; 
which, water. fhall exhibit, befides its 
aerial acid, only flight impregnations 
of thofe original fubftances, from whofe 
decompofition fuch abundance of this 
permanent elaftic gas was originally 
-extricated. 

Bergman fays he has fometimes 
found a fmall portion of gypfum in 
Spa water... In Sweden he could be 
fupplied with only the Pouhon water, 
fuppofing that he always had the ge- 
nuine Pouhon water when he did find 

. the 
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the gypfum, and that he never got 
any of the fuppofititious Pouhon, or 
the mineral water of the Chevron 
fountain, near Stavelot; and which 
water entirely decompofes foap, though 
_ in other refpeéts it refembles the Pou- 
hon water; in the livelinefs and brifknefs 
in its tafte, as well asin its alkaline na< 
ture, and the quantity of its iron. Yet 
he feems to be at fome lofs to explain 
how this could happen; for he fays 
alfo, that moft commonly gypfum did 
not appear in the water of Spa; un- 
lefs, as he really fays, the’ water in 
which it appeared was taken from fome 
other fountain; and he doubts, more- 
over, whether the number of principles 
be always the fame in the fame water. 
Had Bergman made his experiments 
-at Spa, he could not have doubted of 
“their variation: and he moreover ftul 

F fays, | 
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fays, that he is confirmed in the opi- 
nion by experience, as well as the na- 
ture of the thing itfelf, that the pro- 
portion of the ingredients in the water 
mutt frequently vary. 7 

_ He expreffes his difficulty of know= 
ing how this could happen in this 
manner, if we fuppofe a’ difengaged 
mineral alkali (or an alkali only unit- 
ed with aerial acid) to be prefent, as 
fuch an alkali attracts the vitrtolic acid 
more powerfully than the lime does; 
Whence then comes the felenite ? 
And he refolves. the caufe of the gyp- 
fum, if really prefent in the Pouhon, 
-being feldom found in it, and, when 
found, to be only in very fmall quan- 
tities, by the inaGtivity of the aerated 
mineral alkali, by fhewing that the 
combination of mineral alkali with 
aerial acid is never fpontaneoufly de- 


compofled ; 
i } 


( 27n ) 
compofed ; and that fubftances which 
are fo thinly difperfed through the wa- 
ter, muft act very flowly upon each 
other: and explains alfo how the aéti- 
vity of fubftances is repreffed by being 
united with aerial acid, in the inftance 
of vitriolated magnefia diffolved in 
water :—-Drop a little of this folution 
into lime-water, and the magnefia ins 
ftantly drops to the bottom of the vef- 
fel, having yielded its acid to the lime: 
but if pieces of chalk or calcariaus 
fpar are put into the folution, no de- 
compofition can be produced even by 
boiling: and vitriolated magnefia does 
really exift in Seydf{chutz. water, toge- 

ther with aerated lime... 
it is humbly hoped, that the learned 
and judicious phyfician, who has never 
vifited thefe fountains at Spa, from this 
concife but faithful examination of their 
waters 
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waters on the fpot, will be able to efti- 


mate the medicinal qualities of each of 
them, and of the excellent water of the 


Pouhon in chief, as a mild but active 
and powerful tonic ; and be enabled to 
interpofe the ufe of any other of thefe 
juttly-celebrated fprings, or direct his 
patients to any one of them in parti- 
cular, as his knowledge of their con- 


ftitutions, and the feveral diforders they _ 
_may labour under, may fuggeft to his — 


wifdom and penetration, for the general 
benefit of mankind, and the credit and 
honour of his profeffion. 
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ANALYSIS of the MINERAL WATERS 
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AIX-LA-CHAPPELLE, 


AND THE ENVIRQNS., 


F, under the denomination of ful- 

phureous water, we fhould include 
only fuch waters as contain real mineral 
fulphur, as it is found native in a great 
number of places, or prepared by art 
from pyrites, this clafs of mineral wa- 
ters would be reduced to the fmalleft 
of all the clafles: and the beft che- 


mifts have determined, by real expe- 


riment, that the fulphur which is unit- 
ed with iron and argillaceous earths 


in the pyrites, is an imperfect one ; and 


T many 
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many. of .thefe experiments. were made 
on pyrites that contained neither ar- 
fenic or, copper. 

From hot. fulphurated. waters, an 
hepatic .vapour is eafily collected, 
whofe prefence is difcovered by its pe- 
culiar {mell ; and when this is prefent, 
united .with.aerial acid difengaged, it 
will be decompofed. by, pure air on its 
quitting the. water; the hepatic aura 
is very tenacious of its vaporous form; 
yet, when Jarge and dry furfaces are ex- 
pofed to the atmofphere, the pure air 
in common. air: will attract the phlo- 
gifton, which, as long as/it maintained 
its vaporous form, was the bond. of 
union of the fulphur with the matter 
of heat; when this union is diffolved by 
pure air, the fulphur will appear in its 
proper form, and from hence are form- 
ed all thofe maffes of real mineral ful- 
phury, found in the arches of the foun- 

tains, 
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tains, and of the aquedutts to carry off 
the wafte water from the fountains at 
Aix-la-Chappelle ; for the hepatic va- 
pour is really decompofed whenever 
| any fubftance is united with it, that 
will attract’ and feparate its’ phlogif- 
ton. Soaied , 

Real fulphur and water cin never 
be ‘united together, without’ the inter- 
vention of ‘another fubftance; and this 
union of an’ intermediate fubftance 
with fulphur forms, in the laneuage of 
“chemiftry, the hepar or liver of ful- 
phur. This intermediate fubftance’ is 
either pure alkali, or fome alkaline ab- 
-forbent earth, moft frequently the cal- 
carious earth.” The defect of real ful- 
phur in a ftate of union with many mi- 
‘neral waters, that are generally ftyled 
fulphureous ones, is not eccafioned by 
thofe waters containing in them no fub- 
tances that are proper'to form fuch a 
ev! oe union 
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union by.the intervention of them, as 
in the hepars;. for many of them con- 
tain foffil alkali and abforbent earths, 
held in folution :. yet nothing is more 
uncommon. to, be found im thefe waters 
than) any)true hepars,, according. to 
the opinion, of good, chemifts; for if — 
you, add to thefe waters a fmall quan- 
tity of any genuine hepar, a few drops 
of a \concentrated..mineral acid, will 
precipirate real fulphur, not,readily dif- 
covenable in them before. | bits 

To fuppofe that the folution of thefe 
alkaline fubitances; in-fo, large bodies 
of water, prevents their acting with 
fufficient powers to be combined with 
the fulphur, and form: an hepar, will not 
be deemed a.clear explanation of this 
imaginary difficulty ; nor will the affer- 
tion that the degree of heat.in fuch wa- 
ters is not adequate to produce. the uni-~ 
on;:be deemed more fatisfactory, - fince 

| 6 there 
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there are many cold mineral waters 
that have the fame hepatic fmell. 
» A phyfician from Leyden, fome few 
years ‘aco,’ who had refided ‘feveral 
weeks ‘at Aix-la-Chappelle, for the 
purpofes’ of making experiments! on 
the waters, ‘rélared'to fomeé of the fa- 
culty of the’city, that’ a folution of ar- 
fenic itt the marine°acid would exhibit 
a precipitate of ‘genuine fulphur, that 
was  diflolved in’ the water -at Aix, 
and kept fufpended imeit by the: means » 
of fixed ait 

“A good chemift would ‘deem ° this 
experiment to be highly problemati- 
cal; for the'precipitate might be form- 
ed. by elective attraction from the ar- 
fenic, on the marine acid uniting with 
the abforbent earth, and form a marine 
Aalt with an earthy bafe; or with fofiil 
‘alkali, and form a true marine falt. 
‘ T 3 223 20 And 
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And though the ‘precipitate is res 
lated to be found, after fome days, co- 
vered over with a fubftance of a yellow 
colour, this would not prove it to be 
real fulphur, any more than the yellow 
precipitate in'the Spa waters, procured 
with the folution of mercury in the ni- 
trous acid, ‘prepared’ without heat, 
would lead you to fufpeé that thofe 
waters contained alfo fulphur; which 
was never fuppofed but bythe college 
of phyficians at Liege; aicentury ago; 
and in the record which’ F faw of this 
fact, it is not ‘mentioned which of the 
three kinds ‘of arfenie the waters had 
been treated with, and two’ofthem are 
prepared with real mineral fulphur. 

Many chemical. authors have ima- 
‘gined a certain affinity and mutual pre- 
‘dileCtion between arfenic and fulphur, 
and from its property of mineralizing 

metallic 
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metallic bodies, fuppofed it to bea real 
fulphur ; yet, though the regulus of ar- 
fenic, as well.as orpiment and. realgal, 
are capable of inflammation, pure 
white arfenic:is not; and it muft be 
clear from thefe appearances; that its 
fulphureous: properties are!,admiffible 
only in fome certain. circumftances. 
Zinc and other metallic bodies are in- 
_ flammable, which can, by no means 
frem thence: be :called fulphurs, except 
merely to indicate thereby. the great 
quantities of phlogifton they may con- 
tain, and properly combined to have 
this effect; and the fame may be faid of 
inflammable.air, and from thence many 
fuppofe it to be the fame as hepatic air. 
Mr. Scheele of Sweden firft elucidated 
the diftinct.properties.of the acid of ar- 
fenic, and eftablithed the true nature of 
ait by the -moft decifive experiments. . 
Dea SENS ss 
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Mr. Macquer, in-his report to the 
Academie Royale des Sciences at Paris, 
concerning the mineral © waters | of 
Montmorency, obferves, that thefe wa- 
ters precipitated folutions of metallic 
fubftances in a mineral acid, inthe 
fame manner as real hepars would have’ 
done ; but that with the acid alene no 
precipitate whatever was found « and he 
obferved alfo, that as foon’ as the pre- 
cipitate was formed by the‘ metallic fo- 
lutions, the fmell of the hepatic-air was 
loft; this he attributes'to ‘the air at- 
taching itfelf to the metallic fubftan- 
ces, and thereby lofing its volatility. 
From the refults of feveral of his 
experiments on thefe waters, he was 
at firft induced to believe that the. 
fulphureous ‘waters of Montmorency 
contained real fulphur in them; but,on 
a further critical examination of them 
afterwards, 
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afterwards, by other methods of trial, he 
never could obtain any real: fulphur 
from the waters themfelves in their na- 
tural flate; yet at the fame, time he 
cautions again{ft arranging thefe parti-. 
cular waters under the, fame. clafs ,with 
thofe which contain only thevapour of 
fulphur; which. is more properly called. 
hepatic air, arifing from, the hepars, of. 
fulphur,.and whofe nature is: fo iat 
explained. by Bergman.. air SLB IT 

The -reafon why, Mr. Madeline was). 
unwilling to arrange thofe,fulphureous 
waters, that contain only hepatic air, in 
the fame clafs, with thofe of,.Montmo- 
rency, was this, that, had all thefe kinds 
of waters been arranged under the fame 
denomination, it: would have been ne- | 
ceflary that none of them fhould have. - 
contained any. falt, combined, with a 
_vitriolic acid, which would be requir- 
ed 
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ed to eftablifh the fa& of the realde- 

compofition of the fulphur. of 
So much has been) already faid in 
the Introduction on this ‘copious fub-=" 
ject, that IT am in danger of repeat-. 
ing the fame obfervations; but if I 
fhould be fo happy as‘ to place them 
in a different point of view, ‘my read- 
ers, ‘who’ are’ not much converfant 
with a) fubject ini many: refpects not: 
very familiar to any; and'which is ‘alfo 
of fo fubtle and intricate a°nature, aid 
pardon the offence. - 
- The hot hepatifated: waters: may be’ 
alfo werated,as will manifeftly appear in 
thefe ‘mineral waters of Aix-la-Chap= 
pelle, and may be readily diftinguifhed 
from plain, hot, aerated waters, fuch as. . 
are the waters of Plombieres, united with 
hepatic ‘air, aswell by the general te- 
nor of their characters, as‘by-their/dif- — 
agreeable 
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apteeable fmell.—All the waters: in 
the city of Aix-la-Chappelle have ‘the 
fmell. of the hepars. Every. ftranger 
that comes to vifit the city of Aken: 
and-its: baths,» muft, on his firft ap= 
proach) to any.of :the fprings,’ be! fen- 
fibly ftruck: with:the fmell which ‘arifes 
from them alb;y but, on ;entering into. 
any of the rooms where the waters are 
kept, -efpeciallynafter:they have: been 
emptied, cleaned, and filled:again with 
the waters freth: from their fources, the 
fmell of them muft be highly. ungrate- 
ful and, difgufting to: him. »They will 
all blacken filver:and other white me- 
tallic bodies, as will the vapours-arifing. 
froma variety;of other fubftances, in 
fermentation or putrefaction ; and a ge- 
nuine fulphur:is' depofited in, great 
mafies on the ftone roofs that -cover- 

the wellsyas well as. on the infide of the 
| arched 
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arched aqueducts that convey the wafte 
water from the. greater fources; and 
will be found actually depofited in the 
mud and other fubftances at the bot- 
toms of the aqueduéts. 

- And yet the moft ‘accurate analyfis 
had not-hitherto been able to difcover 
in the water the moft minute particle 
either°of the hepar or of fulphur : but 
Mr. Bergman thinks he has unfolded 
the myftery in this manner, ‘by re- 
lating» that’ every hepar < fulphuris, 
upon ‘adding to it fome’ drops of a 
more powerful’acid, generates a fpe- 
cies of air; which he, as well as. Dr. 
‘Watfon, calls hepatic air, if every per- 
manent elaftic fluid, not condenfed by 
cold, may be called an air. 

» And:this powerful acid he found in 
a highly concentrated’ nitrous acid, 
_ Eloc -nempe  acidum, fays. Bergman, 


phlogifton 
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phlogifton arripiendo, fulphur, ejus ope ma- 
terie caloris adunatum, deturbat, quam- 
vis confuetas explorandi methodos omnino 
_ eludat : acidum nitri. concentratum, jufta 
inflillatum dofi, mox fetorem tollit, quod 
decompofitionem certo indicat, fulphur ta- 

men fubtilifime divifum lente fubjidet. 
And the. fubfidence of it was: indeed 
fo very flow, that I, never had the:hap- 
pinefs to fee it, in either the Geronftere 
water, at Spa,,or. in the.fulphureous 
waters at Aix-la-Chappelle, although I 
had furnifhed myfelf, before I left En- 
‘gland, with the. beft. concentrated. ni- 
trous. acid, from the excellent practical 
elaboratory of .Mr.. Willis, chemift, at 
Hermitage wharf, Wapping. Any wa- 
ter, he fays, impregnated with this kind 
of air, refembles the hot hepatifated wa- 
ters : hepatic air contains true fulphur, 
Sed ita fubtilifatum,ita expanfumy, ut vifuns 
BAA | | fugiat, 
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fugiat, and puts on the appearance of 
common air.—That it contains real 
fulphur, however modified and fubti- 
lized; Iam firmly perfuaded, although 
I did not happily obtaina ficht of it 
depofited in fubftance from either: of 
thefe waters ; yet, till:more efficacious 
methods can be devifed-of finding it in 
an expeditious manner, ‘the concen- 
trated acid produces no other effects 
on the water than common ‘air, by 
the pure air contained in it, will have 
on the'vapour when°it has efcaped 
from the water, and the aerial acid has 
alfo efeaped, and real -fulphur is formed 
by fublimation on the arched roofs of 
~ the aqueduéts ; neither will the dif- 
covery be of fo great importance as he 
boafts of, in the analyfis of mineral wa- 
ters that may bejuftly called fulphure- 
@us, either hot or cold, if the detection 
is 900) of 
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‘of the fulphur in them is fo readily ac- 
complifhed by the common Raia 
of nature, 

When artificial ineotusared waters 
are made, by. being impregnated with 
this hepatic air, and as fully combined 
with aerial acid as many of thefe waters 
are; how far.an immediate depofition 
of the fulphur thus:given to the water, 
may be obtained by a proper quantity 
of a concentrated nitrous acid, I can- 
not pretend to fay, as I-have:not made 
a compleat fet of experiments with that 
view; but, after the many repeated and 
unfuccefsful trials of nitrous.acid; with 
the Geronftere water at Spa; I fhould 
have been almoft as much furprized to 
have feen it really fubfide in the wa- 
ters of Aix-la-Chappelle, as a‘rafcal of 
an alchemift would have been) on dif- 
eovering a true tranfmutation: of the 
pd metal, 


( .288 4} 

metal,-when he had not previoufly and 
fecretly conveyed fome real gold into 
the crucible. . 
Ir is. well known, by every perfon 
verfed in chemical experiments, that 
the hepars of fulphur are liable to de- 
compofition, but with different degrees 
of celerity, in proportion as. they. are 
diffufed in different quantities of wate, 
and expofed to. different. degrees. of - 
heat:.and the hepars made with lime 
decompofe. fooner than. any of the. 
others. And it is reafonable to fuppofe, 
that in the original. formation. of ful- 
phur, either native in the bowels of the 
earth, or efpecially in the artificial ma- 
nufactories of it, that the fulphur hall 
feldom be formed. pure and. uncom- 
bined with other fubflances, and that it 
frequently attaches to itfelf fome fuli- 
ginous matter of an afphaltous nature, 
. and 
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and which will adhere ftri@tly to it, re- 
maining firmly united with the inter- 
vening fubftance after the fulphur thall 
be decompofed ; and, if this combina- 
tion be expofed to moderate degrees of 
heat, till nothing fhall remain in it but 
the afphaltous fubftance and the fixed 
alkali, yet this combined fubftance will 
retain the fmell of the hepar, and affect 
the organ of fmell in the fame man- 
ner as genuine fulphur, or the hepatic 
air, and the vapour that arifes while it 
is over the fire will turn all white me- 
tallic bodies of a blackifh colour. 
After having advanced thus much 
relating to the hepars of fulphur, if I 
might be at liberty to form any conjec- 
tures how thefe appearances relating to 
fulphureous mineral-waters take place _ 
in the phyfical world, I fhould venture | 
to advance the opinion, that in all fuch | 
U combinations 
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combinations of a mineral or abforbent 

alkali with aerial acid in the fulphure- 

ous water, and united with phlogifton 
in different ‘proportions, the hepars, if 
there are any really in them, would be 

immediately decompofed on their if- 

fuing into the open air; the phlogifton 

be gradually difipated, and attracted by 

the pureair, always exifting in common 

air ; and the acid, {till retaining the he- 

patic fell, alone remain in the water, 

having united with,and.in fome degree 

or other aerated the alkaline fubftances 

held by: it in folution in the water. 

In fuch hepatic waters'the decom- | 
pofition will be accelerated. by the diffi- 
pation of the phiogifton;, by the fame 
means the hepatic {mell may arife from © 
the fermentation and. putrefaCtion, of 
seanlie and. anise bodies ; and the 

6 vapour 
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vapour from both will difcolour me- 
tallic bodies. 

This hepatic air, though not -vola- 
tile in any very great degree, is perma- 
nently elaftic, and cannot be concen- 
trated in a lefs volume of the water § 
and this phlogiftic vapour, when it is 
detached from the acid, enjoys to the 
tafte and fmell all the properties of 
them both when in a combined ftate, 
though, when the hepatic airis entirely 
detached, ‘no real Sepp does or can 
exift in the water. STOTT 

No regular procefies' were under- 
taken at Aix-la-~Chapelle, or the envi- 
rons, to eftimate the exact and com- 
‘parative’ proportions of fixed air in the 
different fprings, as well on account of 
the great length of time it would have 
required to have done it-with precifion 
in fuch anumber of them, as the little 

j Baye neceflity 
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neceflity that appeared for inftituting 
them, for in the trials that were made 
none of them appeared to contain more 
than 24 ounce meafures of fixed air 
in 70.50 cubic inches of the water, 
the fame as was collected from the Ge- 
ronftere water at Spa.—Bereman has 
eftimated the quantity of hepatic air in 
the waters of Aix-la-Chapelle, which 
he had never vifited, in the proportion 
of 13.068 grains to a pint, Winchef- 
ter, or 35.25 cubic inches, and puts the 
real fulphur in them to be in the fame 
quantity of water at 1 grain, 7424. 

All the mineral waters of this clafs 
are as capable of being chemically ana- 
lyfed by evaporation, in order to col- 
lect their principles or folid contents, 
as any other mineral water, and the 
fame precipitants may be employed — 
as were made ufe of with the Spa wa- 
ters, 


The 
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The fenfe of fmell feems alone ca- 
pable ef afcertaining the quantity of 
hepatic gas united with the fixed air, 
in thefe, or indeed in any of thefe 
eafeous fulphureous waters. And the 
modes of afcertaining the quantity of 
real fulphur, contained in any of them, 
muft be equally equivocal and falla- 

cious. | 
All thefe waters, on expofure for 
a time to the open air, lofe intirely 
their peculiar {mell, and that in a 
quicker manner, or more flowly, as 
they are expofed to greater or lefs de- 
grees of heat; and if, on expofing thefe 
kinds of waters to the open air, or to 
diftillation, they really contain no other 
kinds of fubftances, they then become 
in no degree different from com- 
mon water. It may be neceffary to re- 
mark, that the mineral waters of Aix 
Uesg ‘ fuffer 
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fuffer very little or no change in them, 
from the different ftates of the atmo- 
fphere, as was manifeftly the cafe with 
all the different fountains at Spa; 
whether this may arife from the clofe 
coverings of all the fources of thefe 
waters [ cannot determine ; and I had 
not time to obferve, whether, in the 
open fountains of the adjoining vil-" 
lage, fuch alterations in different feafons’ 
really took place ; but this probably is 18 
the cafe in all gafeous fprings. 

Although the fa¢t, that certain fub- 
ftances, when mixed together and eXx- 
poied to the open air, fhould a fufi- 
cicnt quanti: y of water from rain, or 
any accidental caufe, be united with 
them, will frequently grow hot, even 
to burfting out into a real flame, muft 
have been obferved by many curious 
inquireys into natural appearances ; ‘yet 

the 
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the illufration of this fuppofed origi | 
of fubterraneous fires and volcanos, 
by actual experiment, is due to the in- 
duftry and fagacity of Lemery. By 
forming equal quantities of powdered 
fulphur and iron filings, with a fuffi-- 
cient quantity of water, into a pafte, 
and putting this compofition in an 
iron pot, inverted, and buried a foot 
or more under the furface of the earth ; 
in afew hours the earth grew warm, and 
heaved ; hot fulphureous vapours iffued 
through the fiffures in the ground, 
till a motion was perceived in the 
earth, and actual fire burft forth, with 
the effects of a real earthquake, pro- 
ducing a volcano ona fmall fcale, by 
the reciprocal action of iron, saan’ 
and water. . | 
_ Many other compofitions of the 
fame materials, mixed with various 

po Wainy ath qd, “other 
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ether fubftances, will, produce fimilar 
effects ; and the explanation of the che- 
mical caufes of thefe appearances will 
tend to illuftrate this otherwife obfcure 
fact, if true, though other phenomena 
may lead! to the confitmation of it, 
that the matter of heat is the real union 
of vital air witha determined quantity 
of phlogifton.... This was the opinion 
of Mr.Scheele, andfrom him adopted | 
by Bergman, till he afterwards retract- 
ed it ;.as. were many of the moft valu- 
able difcoveries of Scheele ; and he is 
at all times ready>to. acknowledge his 
extraordinary acumen and) fagacity in 
“matters of chemiftry. . Modern che- 
‘ miftry makes two difting:fubftances of . 
the matter of heat, and phlogifton ; in 
the room of the latter, as thinking it 
unneceflary, Mr, Lavoifier has. fub- 
ftituted pure air to anfwer all its pur- 
pofes. 


Tron, 
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Tron, foaked for a length of time in 
-water, forms a martial calx or zethiops 
on its furface; with bare humidity, a 
ruft. Sulphur. in water lies. inert. 
Mix. the iron and fulphur together, 
no aétion will take place, till the addi- 
tion of water fhall communicate a 
moifture to them: granting then, as 
the fact is certain, though the mode 
of aétion may be unknown, that the 
water expels: the phlogifton from the 
iron, the fulphur will then attract the 
iron defpoiled: of part of its phlogifton, 
and thereby promote a farther dif- 
charge of it: by this mutual action on 
each other, the phlogifton will be ex- 
. pofed on every particle of the metal- 
lic calx to action, and attract the vi- 
tal part, or pure air, from the com- 
‘mon air, till this united body grows 
warmer in proportion to the quantity of 
| pure 
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pure air imbibed, till it fets the fulphur 
into combuttion; and by thefe means all 
the foregoing appearances and effeéts 
take place, in proportion to-the quan- 
tity of the accumulated. materials. 

From the lavas thrown, up by dif- 
ferent volcanos, it is evident that mar- 
tial and other vitriols,, aluminous, and 
eypfeous fubftances, as, well as a va- 
riety of other combinations with cal-. 
carious, ‘argillaceous,|, and filiceous 
earths, are generated. in them in im- 
menfe quantities; and thefe faline bo-. 
dies, mixing with the other bodies, and 
agitated by the violence of the com- 
buftion, will feparate and pour forth 
in great abundance all the different. 
gafeous auras, to be propagated and 
difperfed through the infinite cavernous 
andy perforated cavities, in every pof- 
“fible 


(299°) 

fible direGtion, under the fuperficial 
coverings of the globe, for agés to 
come; and, though no volcanic moun- 
tains at prefent appear in thefe’ coun- 
tries, yet the evidences of their former 
exiftence, in a variety of places, are in- 
conteftible.. And hepatic, as’ well as 
fixed and other airs, may be intimately 
combined with the various waters ex- 
ifting in the bowels ‘of the earth, till, 
on iffuing into the open air, the phlo- 
gifton may be again united with pure 
air and acids, again forming the con- 
crete mafs of real and genuine fulphur ; 
not to infift in’ this ‘place, on what 
has been fo often mentioned before, 
efpecially in the Introduction, the va- 
rious other modes from whence dif- 
ferent waters ba be Sy aloeae with 

BEDE air. | VED GB IOEIIG 
~ Here it may be right to notice an 
obferyation 
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obfervation on the Geronftere water, 
that was omitted in its proper place: 
It has: been obferved in the Intreduc- 
tion, that fome waters, in which were 
‘contained portions of rotten wood, had 
been found to be impregnated with the 
{mell and tafte of other hepatic waters ; 
now, immediately on the higher ground, 
above the Geronftere fountain,was found 
a large extenfive morafly {wamp, fur-— 
rounded with many old pollard trees ; 
and this famge; as they’ call it in’ the 
- country, was filled with thick muddy 
water, containing many decayed vege- 
tables, branches of the neighbouring © 
trees, with various other fubftances, fo 
as to render it fafe to ftand upon it in 

many parts. eh 
The imperial city of Aken, or Aix- 
la-Chappelle, ftands in an open plain, 
furrounded with various rifing hills, at 
moderate 
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moderate diftances, one of. which, 
called Loufberg, is to the north of 
the city, and.very near to it; on af- 
 cending it, a pleafing profpect of the 
whole city and its territory is to be 
obtained. | 

The city is amply furnifhed with 
frefh water ; and, from the numerous 
devaftations. it -has fuftained by fires, : 
in different. centuries, great attention 
has been paid.to prevent fuch difafters 
for the future: the firft refource is by 
a fall rivulet, conveyed from’ the 
hills on the fouth-weft fide, in an open 
aqueduct, into and through the city, 
in which it turns various mills, and 
ferves for the ufes of breweries, fullers, 
dyers, tanners, &c. and may be-occa- 
fionally ftopped in its courfe, and con- 
veyed into refervoirs for extinguifh- 
ing’ fires, and other ufeful  purpofes. 

| 8 The 
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The fecond fupply is derived from 
fources fouthward of the former; this 
is a much lighter and fimpler .water 
_ than the preceding one, and more ufe- 
ful in all the purpofes of common life. 
—But the beft and pureft water in the 
city is derived from .a fource within 
the territory of it, to, the north-weft, 
within) the. diftance, of about. two 
_ Englifh miles.;.it;is called the Sefen, 
and is one of the purah waters I ever 
examined. 

Every ftranger sha fhall  vifit mi 
fountains, muft be wonderfully ftruck 
with the immenfe quantities of water 
daily iffuing from them, and which 
have been celebrated through fo many 
‘centuries for their thermal. medicinal 
qualities, as well as their aon 
odour. 


There are many fources in this city 
of | 
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“of thefe mineral waters, not neceflary. 


to be diftinétly enumerated, which are 
all naturally hot, but not of equal de- 
grees of temperature, even in their ori- 
ginal fources; but the degrees of heat 


are ftill more variable in the different 


baths that are derived from fome of 
the fources, from their fituations, fizes, 
and greater or lefs remote fituations 
from the principal original fource; for 
many of them come from more than 
one of thefe primary fources. 

The principal fource, called Ceefar’s, 
or the Emperor’s Bath, from Char- 
lemagne, rifes almoft in the center of 
the city, in a declining fituation, eaft of 
the town-houfe, and to the north of 
the great church, where the relics of 


* Charles the Great are preferved with 


-» From the depth and volume of the 


ed 


great veneration. 


water 


( 304 ) 
‘waterin’this principal’fource, as well 
as its’ being ‘clofely ‘covered with a 
large grit-ftone from Normandy, and 
confined by, iron-bars with different 
locks, the keys of which are kept by 
the principal magiftrates of the city, 
it is impoffible to’ form any opinion of 
the mannefiin which it-rifes up into the 
fourcé;wyet, fromthe tomparifon of it 
with the jefs important fprings, and the 
' nature of its compofition; it’is reafon-’ 
able:to:-fuppofe that itfprings up with 
a confiderable quantity’ of aerial ‘eas, 
accompanied with a {parkline appear- 
ance andebubbling noifers bus yu > 

And when we confider thé nuthber’ 
of aqueducts to carry off the fuper’ 
abundance of swater—and'the number! 
of ‘baths which it fupplies indifferent’ 
houfes; fome of which are very large 
and commodious—and the confump-: 

tion 
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tion of wafte water that runs from: all 
_ thefe baths through the ftreets, to ferve 
the purpofes of wafhing linen, and other 
ufes ; it appears impoffible to afcertain 
the quantity of water which the differ- 

ent fources daily fupply. | 
In all the bathing houfes there are 
accommodations of all kinds and forts. 
ift. Common hot baths, that will hold 
from one fingle perfon to ten or twen- 
ty, in whatever pofture or fituation 
they may require. 2d. Vapour baths. 
in which the whole body alfo, except 
the head, or any part of it, may be in- 
cluded, and expofed to the warm va- 
pours of thefe waters, in their naturay 
ftate, or eafily raifed to any degree of 
heat that may be thought proper. 3d. 
Pumps, which are fo conftructed, that 
one or more. columns of water, of 
greater or lefs dimenfions alfo, may 
x fal) 
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fall’on the! whole body, or any parti- 
cilar part, and from different heights, 
or in different direCtions. 

athly. Moft of the bathing houfes are 
provided with 'dreffing-tooms, with or 
without beds, and all of them with beds 
to lie inj to fweat or to cool after the 
ufe of ‘any of the baths;'as: well as dry 
hot rooms’ and: they have: all’ apart- 
ments for lodgings, properly ‘provided, 
and 'many‘of them are neatly and ele- 
gantly'furnifiedy ¢Hughb asin, 

At the’ fountainy as’ iecis ‘called, 
which ‘is -fituated witha pump in ‘an 
open fpacious ‘cloyfter, and fonamed ‘in 
particular" to® diftinevifh it’ from ‘the 
other fources made ufe of for bathing, 
or towhich the ftrangers refort to drink 
the waters ;/at’this fountain, the pump 


of ‘whichis at fome diftance from’ the © 


reba fource from whence it is raifed, 
the 


a 
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the tafte and fmell of the mineral wa- 
ters are lefs difagreeable and, offenfive, 
than when taken from the more -clofe 
and confined fprings. 

It is difficult to defcribe,and. afcer- 
tain the peculiar. tafte of thefe waters; 
and this want of precifion in their tafte 
will lead; the ftrangers, on \their firft ar- 
rival; to compare it to a variety of of- 
fenfive taftées;,as their own feelings fhall 
dire&t them to» whatever) gives, them 
particular difguft; but habit, and cuf- 
tomjin the ufe of them) wonderfully 
leffens this difagreeable: tafte, and,.in.a 
fhort time, it will become fo far fami- 
liar, as not to appear at all naufeous to 
them. et , 
The temperature of the heat.i in the 
feveral fources of thefe waters, is fome- 
what different in all, of them; but I 
found a very trifling variation in the 

wi. ftandard 
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ftandard heat of each fountain, through 
the. different:‘ftates. of the atmo- 


f{phere. 


At the Emperor’s bath, in the 
water ralfed by the conduét- 


ing pipés from near“the ‘bor- 


tom ofthe well, Fahrenheit’s 
- thermometer ftood at) + = 
hi’ the water iffuing from. the 
wafte:pipe at the top, at-only 
From the well at the newobath 


In ‘a fource.or well common to 


two baths, and St. Quirinus’s 
In that-of Ste Cornelius) ~  - 
In the Role batho rs os duw- 
In the bafon at the fountain, 
where the water is received 
for the drinkers. - =) = 
But in the covered fource, from 
whence the water is raifed and 
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conveyed thro’ wooden pipes” 
to the fountain, to above - - 134. 


WITH THE PRECIPITANTS. 


1. With the faturated tincture of 
ealls, as wellas ‘with the fine powder 
ofthem, in none!of:thefe hot medici- 
nal waters,;either-in their natural ftate, 
or whensthey had: been:kept in.a-vefiel 
perfectly clofed: up.twenty-four hours, 
and| became) quite: .cold,s:any other 
change ..whatever appeared in thems 
than: that they, became muddy and 
tinged with the proper colour of the 
galls. nininwol si in acted siz 0! 

2. With the. phlogifticated, alkali, 
no: other change whatever’ happened, 
with the water,in both the;fame-ftates, 
than in rendering them, after ftanding 
MOTO V HOD x 3 together 
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together fone time, tinged, and Nightly 
too, with the paleft fhade ofereen ; not 
the leaft trace of a Pruffian blue. 
On adding ‘a fingle! drop of vitrio- 
Jated iron, to’ a pint of the water taken 
from the ‘wafte' pipe at the Emperor’s 
bath, both the! faturated 'tin@ture, and 
the phlogifticated alkaliy gave evident 
teftimonies of the prefence of this {mall 
quantity of iron contained’ in a fingle 
drop of the folution. ) 
3. With the tin@ure of ‘turnfole, or 
a folution'of lacmofs, each ‘of the wa- 
ters, when taken freth fromm the fource, 
turned the blue colour of it to a bright 
purple, but leis of the rofe red than 
the waters at Spa; but on letting the 
water ftand till the aerial acid had ef- 
caped, this colour faded away, and the 
mixture became of a blue colour, the 


fame as the pigment. 
4. With 
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4. With. fyrup of violets, the leat. 
certain teft of alkali, none of thefe wa- 
ters immediately made a change in the. 
colour ofthe fyrup ; but with half an 
ounce of it, added to.two ounces of the 
thermal. waters hot, from their. fources, 
they became.in two, minutes of a fea- 
green colour, which. gradually affumed 
a brighter jhue ; .with the),water when 
cold, the, change was flower, and the 
colour muddy and lefs, bright: 

The concentrated, acids, all occa- 
fioned confiderable, ebullitions;.but no 

epofit, was formed. frony,the, waters 
with any one of them. 

o§« Salited, terra ponderofa difcover- 
ed not the Jeaft trace of. a,.vitriolic 
acid being contained. in thefe, waters, 
by forming with it any appearance of a 
foathum, ponderofum, 


6. Nitrated filver gave evident unl 8 
X 4 of 
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of a mariné acid in thefe waters, by its’) 
immediate feizure of the filver, whith 
fubfided gradually in the waters like a 
mucilage. shireso3 of Be 

7. Nitrated mercury, sii without 
heat, difcovered alfo the marine acid; 
and when "prepared with heat, and was 
thereby dephlogifticated, the precipitate 
with the aerated mineral alkali was at 
firft yellow; yet foon became whitith.: 

8. Acetated lead formed: a. white 
powder with them.” 9 

9. Alum depofited its earth. ' 

10.’ The ‘acid of ‘fugar precipitated 
part of the lime. 

11. With foap they Sabie a toler- 
ably equable folution, but not uniform- 
ly fo as with the waters of Spa; and, a 
fingle drop of vitriolic acid being add- 
ed to a pint of the folution, it imme~ 

diately 
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diately: curdled, and -became in, time , 
perfectly decompofed...  ) aa.i),, 
12. With milk, on boiling, they. 
formed no coagulation. 
MEDICINAL: REF LEGQTION S- 
Hot hepatifated gafeous,: mineral. 
waters, in which are combined}.in a 
large portion; the aerated, mineral al- 
kali, united with nearly’ equal quan- 
tities of ans aerated: lime and,/marine 
falt; without any: {typtic or-aftringent 
ingredients in them, will hold,out, toa. 
medical: minds well ftoredwith judi- 
cious obfervations, and minute, inveft. 
tigations of the rife, progrefs, and ter- 
minations of a variety of human, jdif- 
eafes, under fo happy: a compofition,, 
aufeful, gentle, purgative and diuretic 
medicine; 
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medicine. and abforbent at the fame 
time, :1q) the relief ,of \acidities, and 


other ;confequences of originally weak» 


or impaired powers of digeftion ; .in-* 


vigorated, with the active! gafeous acid, 
and fimulating effects -of the hepatic: 
air, inthe affiftance of their attenuat-: 
ing, diffolving, and. detergent effects : 
bur if\ he extends: his: views. to their! 


various ufes as: tepid or hot baths, the: 


effects of them. in the humid or hot! 
dry: vapours, in: relaxing: contractions: 


of the) limbs; indurations. ef the-lga- 
ments; and other ill. confequences of dif- 


eafes orsexternal injuries from|wounds;: 


< 


bruifes,s:andi various, other caufes, ands: 


in the relief: of irregulat) mervous 


{pafmsand convulfions,,.or) their, f+ 


mulating..and corroborant, effects by» 


the. different »modes..of the external: 
application, of them, as. well. as their» 


cleanfing 
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_ cleanfing and healing effeéts in various 
difeafes and deformities of the fkin, and 
cutaneous membranes ; he will think 
them: highly deferving of his attention, 
when judicioufly managed, and not for- 

~get any of the ill confequences that 
muft ever attend the improper ‘ufe of 

_ fo powerful remedies in very weak ha- 
bits, as wellvasvin hot feverith conftitu- 
tions,’ fubjec&t to inflammations of the 
lungs: and hemoptoes, as well as to 
eryfipelaffes»znd i inflammationsjof the 

cutaneous and:cellular membranes: 
-In cold fcorbutic and chronic rheu- 
matifms'they muft claim:his attention ; 
and, fituated ‘as ithey are,’ he may find 
reafon to deem them a moft excellent 
preparative for. the ufe of the'ftrength- 
ening, corroborant neighbouring wa- 
ters of Spa,‘in a-variety of cafes, where: 
the union of both thefe waters in fuc- 
ceffion 
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ceffion may be attended with the moft 
lafting and beneficial effects. 


BY EVAPORATION. 


Though the mineral waters of Aix- 
la-Chappelle, have fo fingular a difa- 
grecable tafte, which is alfo ftrongly 
alkalefcent, yet. the moft naufeous part 
of the tafte and the, fmell entirely 
vanithes i in a fhort, time, on expofing 
them to the Open air; the {mel may, 
be again. reftored,, for a .fhort con- 
tinuance, ‘by. heating them, afreth ; but 
after i it has been once, reftored,to them 
by heat,,j it can never be, afterwards re-, 
vived ; and if, on. their firft expofure; 
they have remained a long. time in the 
open air, the revivification of the fmell, 
will never be obtained, bslrodiib) gevw' ii 


sO Set 


NS 


all 


c Si 

‘Seta’ glafs of ‘thefe ‘waters, ‘taken 
frefh from the Emperor’s bath, in a 
fand-heat or a warm balneum marie, 
and though the water appears, at firft 
taking, clear, bright, and pellucid, it will 
very foon part with its ftrong difagree- 
able fmell, and a pellicle then begins 
to appear on: the furface, formed from 
the lime, ‘and increafes in proportion 
as the aerial'acid'is more ‘or lefs diffi- 
pated’ by the’ different degtees of heat 
in the fand-heat or the water bath : this 
pellicle ‘does not appear variegated 
with a variety of-colours, as in the fer- 
ruginous waters of Spa, but affumes 
a dufky whitifh hue; and a fimilar ap- 
pearance, of the fame colour, fhews it- 
felf in the body of the water, as if fome 
earthy fubftance was precipitating, that 
was held in folution by the acid before 

it was difperfed from the waiter. 
” On 
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/On’ expofing thefe waters to a fufi- 
cient, degree of heat: to, continue the 
evaporation, in‘ the, fame gentle man- 
ner aswas practifed before, in the ana- 
lyfis of the, Spa waters; and continued 
to drynefs, the whole of the refiduum 
that;may,be collected; afrer the eva~ 
poration ‘of.70,50. cubic, inches of thefe 
different «maineral- waters,will amount 
to fomé. quantity,;! fromi46 ‘to 58 
grains; andiin moft.of the waters the 
refiduum was) gritty, with: various | ap+ 
pearances likedittlesfeales; which’ had 
a faling.taftey andi were alk. of a whitith 
colour-front moft. of the:noted fprings; 
for Idecannot fay that the triak by eva-. 
poration was extended:to them/all. 

Wohenjthefe:refidua! werecollected, 
wathed;and weighed, as imthe procefies 
with the waters at Spa, they were-after- 
wards sreated swith alcohol;-cold diftil- 

idiogat 4 led 


C 3%. 2 

led water, and boiling water, and/after- 
wards filtrated); the remaining parts of 
the refidua, not foluble in eitheroalco- 
hol or water of different degrees of 
temperatures, were then treated with 
vinegar; the acetous folution, ‘after 
the treatment of it; and the’ aerated 
lime collected, was’ afterwards ‘evapo 
rated’ to. drynefs,” and» then? further 
rreated witha diluted’ vitriolic acid, 
but no felenite appeared in it, nor vi- 
triolated magnefia; and the ‘part not 
foluble in’the vinegar was fo extreme- 
ly finall, thatut> could be hardly efti- 
mated: the different wafhings: were 
next treated in a manner agreeable to 
the rules of chemiftry.» It’ then: ap- 
peared, from the refults of all the dif- 
ferent treatments of the feveral parts 
of the refiduum ‘obtained from 70.50 
os inches of the water taken at the 

Emperor's 
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Emperor’s bath, and raifed from the 
bottom of the fource, that 58.50 grains 
of the refiduum were colleéted, and 
then properly treated, there appeared, 


Of aerated Aerated Mi- Salited Mine- 
Lime, neral Alkali, | ral Alkali, 


14.50 Gr. | 30.75. 13-25. 


On the examination of the other mi- 
neral fources by evaporation, the fame 
modes of treatment were inftituted, 
though not with equal accuracy, as in 
the water from the Emperor's. bath, 
and no effential difference was found 
in any of them, with regard to their fo- 
lid contents, except in fome fmall va- 
riations in the quantities of the fame 
fubftances, | 

The 
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The varieties in the different de- 
erees of heat in the feveral fources, have 
been already noticed; and no attempts 
were made ‘to afcertain the different 
proportions of the fixed air contained 
in the feveral waters, as, on the few 
trials that were made with fome of then, 
the quantity obtained, in none exceed- 
ed 24 ounce meafures in 70.50. cubic 
inches of water, which was nearly the 
quantity collected from the cronrions 
water-at Spa. ' | 

Yt ‘can hardly’ be worthy of notice, 
tra the leat “quantity “of refiduum, 
though not ‘in any confiderable varia 
tions was ‘eollé&ed from the fource of 
the fountain where the waters are 
taker’ A Ceram | 
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BORDSCHEIT, or BORSET. 


ORDSCHEIT is now a confide- 
rable village, within lefs than a 
meafured mile of Aken, with a church 
and a convent of nuns; and the feig- 
neury of the place is vefted in the lady 
abbefs of the convent, who generally 
appoints one of the burgomafters of 7 
Aken her adminiftrator. It is a manu- 
facturing town of cloth-workers, who 
are induced, by the great abundance of, 
naturally hot lixivial water, fo neceflary 
in 
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in their manufactory, to make it the 
place of their refidence. 

There are two féts of thermal waters 
at Borfet, called the upper and lower 
-hot-fprings; the upper baths fpring 
through the fiffures of a eritty rock, at 
the bottom ofa high hill, whofe ftreams 
united foon form a current fufficient 
to turn an overfhot mill. 

In the middle of the principal ftreet 
is a circular bafon, eight or ten feet in 
diameter, and near five deep: this 
bafon exhibits a very extraordinary ap- 
pearance ; the water isas clear as chryf- 
tal, and perfectly refembles a large 
boiling cauldron, throwing ‘up large 
bubbles, which burft on the furface 
witha bubbling hiffing noife. From this 
fource, and many others, a great num- 
ber of the bathing-houfes, which are 
fitted up with the fame conveniences 

aa | as 
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as inthe adjoining city, buton acheaper 
and lefs expenfive plan, for the accom- 
modation of people of inferior rank, 
are amply fupplied with their mineral 
water. Thefe fources contain no hepa- 
tic air. , 

The lower order of fprings are 
more diftant from Aken, and are all 
fulphureous ; thefe fountains are very 
numerous, and fome.of them within 
300 yards of the hot fprings in the 
village, and near to the ftream of wafte 
water from the other baths, with which 
uniting, they form_a large fifh-pond, 
and a dam for a mill. 

It is no part of my plan to enter into 
any minute difcuffion of the difference 
between the waters of Borfet and thofe 


of the neighbouring city; though, from — 


the few trials which J] made with them 
with the precipitants, and one or two 
evaporations 


x 
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evaporations of the different forts of 
fountains at Borfet, I have no rea- 
fon to apprehend any materia} differ- 
ence between them, with regard either’ 
to the nature or quantities of their fe- 
veral contents Perhaps thefe waters 
may be lefs flimulant than the waters 
at Aken, and upon that account may 
be more fuitable in all habits that are 
difpofed to inflammatory difeafes + 
from the want of hepatic air in the 
upper fprings, the baths are lefs offen- 
five, and of courfe their ufe muft be 
much more pleafant and agreeable to 
thofe who frequent them. 

I fhall therefore only make fome 
curfory remarks on thefe waters, with 
a fhort account of a chalybeate { pring, 
called the Spa, within the walls of the 
city of Aix, and clofe this article with 

| ero ete loinc 
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~fome further medicinal refle@tions’ on 
the whole. 7 

The Caroline waters in Bohemia, 
except in the very fmall quantity of 
iron which they are faid to contain, re- 
femble in moft other refpe&s the up- 
per fprings at Borfet : the Caroline and 
Borfet waters are both very abundant 
in their fixed air, they are both de- 
void of hepatic air, they are both al- 
kaline, and the degrees of heat in the 
Borfet waters muft at leaft be equal-to 
thofe of the Caroline.—The water in 


the open bafon in the ftreet raifed Fah-. 


renheit’s thermometer to 140, four de- 
erees higher than the water immediate- 
ly raifed from the bottom of the grand 
fource at the Emperor’s bath; and in a 
little open fountain belonging to the 
upper fet, but fituated lower in the 

town, 
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-town, it was raifed to the amazing’ 
height of 156 in ten minutes, 
. [tis faid, that if a fowlora fwine be 
_ dipped in the Caroline water three or 
four times, all the feathers of the fowl, 
as well as the briftles of the hog, will 
come off; and I faw feveral of the 
common people dreffing calves feet 
with the water from the fountain in 
the lower town; feveral kettles were 
ftanding round.it with bacon and 
greens, as well as eggs drefling in 
them; and in the time that I walked 
down to view the lower {prings, an ege 
that I had left in the fountain was 
boiled hard.. If a dependance can be 
put on the relations of the evaporation 
of the Caroline waters, a quart of them 
depofited a dram of an alkaline pow- 
der, half of which was an alkaline falt ; 
another account fays it was the foffil 
| Y 4 alkali, 


(328) ) 

alkali, and feventeen grains of the re- 
mainder was an abforbent earth: com- 
pare this hiftory with the refults of the’ 
trials on the refiduum of the water from. 
the Emperor’s bath.—Becher {ays that 
iron. was contained in the waters of 
Aix-la-Chappelle, which is not. true; 
and I believe that he found, by his acs 
count of,them, no iron in the waters at: 
Carlfbad.. 

May. it not have great future ufes, 
that proper trials fhould be made of the 
efficacy of the waters at Borfet in par- 
ticular, as well as at Aix-la-~Chappelle, 
in a variety of calculous diforders ? 

Through.a miftaken notion of the 
real compofition of the waters of Bor- 
fet, on enquiry I learned, that the ufe: 
of them internally is very feldom di-: 
rected ; for, more through zeal of emo- 
lument than true knowledge, a general 

opinion 
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opinion is propagated ‘throughout A-— 
ken, that the mineral waters of Borfet 
are impregnated with alum; whereas 
fuch people as have drank them for 
fome continued time relate, that they 
are really more opening and purgative 
than the waters of Aix. It has been 
before obferved; that alum very rarely 
makes a part of any mineral water : and 
_ Tfatisfied myfelf clearly, by real expe- 
riment on the fpot, that the mineral wa- 
ters of Borfet did not contain the fmall- 
eft portion of alum, properly fo called. 

However furprifing it may be- 
thought by moft people, that two fets of 
mineral waters, fuch as are the upper 
and the lower fprings at Borfet, which 
are fo nearly fituated together, and the 
fprings of each fet fo numerous, fhould 
all fo materially differ from thofe of 
the other fet, that all of them in the 


upper 
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upper fet fhould not contain hepatic 
air, whereas all the fprings in the lower 
one are fulphureous: now, if the fup- 
pofed means by which the fingle foun- 
tain of Geronftere, near Spa, became 
impregnated with hepatic air, may be 
deemed to be rationally accounted for, 
(the hiftory of which was by accident 
omitted, while we were treating upon 
that water, and barely fugeefted in 
the account of the fulphureous waters 
of Aken) a more ample teftimony of 
the probability of fuch a caufe really 
taking place will be here more abun- 
dantly evident, as the fprings of ful- 
phureous water are fo many in number, 
and no other or more probable caufe of 
. fuch extenfive influence can be found 
out., 
Not far above the lower fet of 
{prings, and between them, and_ the 
: 3 ; caitle 
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caitle of Frankenberg, fituated on the 
top of the eminence, from the bottom 
‘of which all thefe fountains iffue, lies a 
very extenfive morafs, that was very 
foft and tender in the middle of Auguft 
Jaft fummer, feemed full of water, and 
which I had no reafon to doubt pene- 
trated deep into the earth, and which 
was covered over with fuch vegetables 
as generally grow in fuch kinds of foil. 
I have before noticed a ferrugineous 
fpring, which was fituated within the 
walls of the city of Aix-la-Chappelle, 
and which, on vifiting it, I found to be 
a gafeous one: it is called the Spa, 
ying near that additional part of the 
town called the Comberitadt, and 
which, on a flight examination, I had 
reafon to fufpect contained a {mall por- 
tion of vitriolic acid.—And here, in a 
medical view, it may not be improper 
to 
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to: make fome obfervations on vitriolic 
waters in general. 

All mineral waters, hot as well as 
cold, that poffefs any great efficacious 
powers, muft contain greater portions 
of aerial acid than common water 
does: all other ingredients, of what- 
ever kind they may be, are heavy and 
inert, without the aid of this elaftic 
vapour ; and inceed their greateft ex-. 
cellence is entirely owing to the quan- 
tity with which they are impregnated’ 
of this aétive and fubtle fluid: for all’ 
cold mineral waters, on expofure to 
the open air, will foon part with their’ 
aerial acid, hot ones much  fooner.. 
Though the aerial acid gives to all 
waters their greateft efficacy, yet the 
ufe of mineral waters is not folely 
confined to this acid; Seltzer and Pyr- 
mont waters are both highly eafeous, 

me yet 
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yet they both poffefs groffer faline bo- 
dies, and to thefe the aerial acid gives 
their active and penctrating powers ; 
as to the chryftallized mineral al- 
kali in the Seltzer,.as well as it. ae- 
rates the lime and magnefia; and in 
the Pyrmont, to the vitriolated lime,, 
magnefia, and falited mineral alkali, as 
well as it aerates the lime, magnefia, 
and iron.,.Cold mineral waters may 
be divided alfo into fuch as contain 
iron in them, and others that are totally 
deftitute of iron: the ferrugineous are 
more frequent than any other kind of 
waters, and many of thefe contain the 
iron, either totally or in part only dif 
folved by the vitriolic acid; and the 
knowledge of this is of great impor- 
tance to the phyfician in direéting the 
ufe of them. There was a time when 
vitriolic acid-was deemed by them all 

7: the 
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the only folvent of iron; whereas it 
is well known at prefent, that fuch 
vitriolic waters are very rare ; and hap- 
py it is that this is the cafe, for though, 
when flightly impregnated, thefe wa- 


ters may have their ufe, yet they, for 
the moft part, are improper, and fre- 


quently injurious to the patient... As 
there is plenty of chalybeate fprings, 


the beft ought to be feleéted: when-- 
ever the iron, is totally diffolved by - 


aerial acid, the ,beft of the kind will 
be formed ; and iuch waters will ever 
be moft efficacious, when they are di- 


rected with judgment. There is allo. 


a third clafs of ferrugineous waters, in 


which the iron is diffolved moftly, by ~ 
aerial acid, and by a finall portion of 


vitriolic acid, Such waters, though 
not equal to thofe in which the aerial 
acid is the only folvent of the iron, 

yet 
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yet may be taken with advantage, 
when better cannot be readily ob- 
tained. 

Hot aerated or hepatifated waters 
may be eafily imitated ; and, if the ae- 
rated hot water only is required, aerate 
diftilled water in the common man- 
ner, and fufpend the veffel contain- 
ing it (which may be fo formed as to 
refemble Papin’s digefter) in a balneum 
marie ; which, when gradually heated 
to any degree of heat that may be re- 
quired, will readily communicate the 
neceffary degree of heat to the inclofed 
veffel. , 

Hepatic air may be communicated 
to diftilled water, by putting fome pow- 
dered hepar fulphuris, prepared by 
melting fulphur and pot-afhes in a 
crucible, in the room of the chalk that 
was s employed to aerate the preceding 
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water; and proceed, as in the other pro- 
cefs, as well to hepatifate as afterwards 
to heat the water to whatever degree 
may be required: and in the fame 
manner large quantities of water may 
be aerated or hepatifated, to form baths 
of them, by means of a long flexible 
tube, communicating with the proper 
fubftances prepared and mixed to- 
gether, and the other end introduced 
into the bottom of the bathing tub ; 
and may be fo-conduéted as not to af- 
fect refpiration, while the patient is fit- 
ting in ite) BY 

Real. mineral falphyr 2 is more rea- 
dily precipitated from the artificial wa- 
ters, by the proper mineralvacids, than 
when found: in mineral waters in the 
form of an hepatic air, and.communt- 
cated through fuch a vecichy of natural 
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MINERAL WATERS, and BOUE BATHS, 
OF 3 
S A M A N D; 


IN FRENCH FLANDERS. 


HE real exiftence of bituminous. 

fubftances in any mineral water, 
is rejected by fome of the ‘beft mo- 
dern chemifts, for reafons, incompatible 
with their own ideas of the modes of 
union between real fulphur and water : 
they are immifcible in water ;, fo are all | 
genuine fulphurs: fhould an alkaline 
fubftance intervene, they are capable of 
being united ; the fame is applicable to 
bitumens: petroleums, agitated with 
: he diftilled 


Co J 
diftilled .water, feparate again upon 
ftanding ; fo will any Beau fulphu- 
reous body. 

Yet they fay that the water, with 
which the bituminous fubftances are 
agitated, {till retains, after, the moft 
careful filtration, a {trong bituminous 
fell; all fulphureous bodies, agitated 
with. diftilled. water, will leave an he- 
patic air ifluing from, the, water, till 
evaporation takes place :,If an hepatic 
air remains for a time, why fhould 
we wonder if a more diftinguifhable 
~ aura of bitumens fhould alfo remain 
in it, however temporary it may be? 

And why is not fuch an aura, which is 
equally permanent and elaftic with he- 
patic air, to be ftyled a bituminous. air, 
fince the latter may contain as little of 
the original bitumen as the former will 
be found, in general experiments, na-~ 


turally to contain of real fulpbur ?. 


The 
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The bituminous aura has an equal 
title to be called real afphaltum, as 
the latter has to be deemed genuine 

fulphur, 
Whatever Lucas has advanced on 
the real union of fetid oils from putre- 
faction, or bituminous fubftances with 
water, is either fo inconfiftent with 
the true principles of ‘chemitry, or fo 
debafed with the malignity of perfonal 
abufe, and enervated with the debili- 
tating poifon of felf-fufficiency, that it 
is hardly worthy the notice of a difin- 
terefted inquirer into the fimple ope- 
rations of nature. 

- About the middle of the way be- 
tween Tournay and Valenciennes, the 
town of St. Amand is fituated, on the 
banks of the Efcaut or Schelde, about 
thirty miles from its fource in Picardy. 
On leaving the town of St. Amand, 
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and paffing by a gentle defcent, near 
two Englifh miles, you arrive at the. 


mineral gia diftinguifhed by the 
name of St. “Amand ; they lie about 
half a mile diftant from the Efcaut, 


and near forty feet below ‘the bed of. 


the river. 


All the country | about St. Amant, 


abounds with pit-coal, the chief article 
of confumption for fuel, and called by 
the French Charbon dela Terre. On 


approaching | the fountains, you be-. 


come foon fenfible of the fame kind 


of fmell, as you perceive when near 


to any fulphureous waters, yet fome- 
thing different in its~ {mell arifes 
from thefe; and, when very, near to 


them, it becomes ftill more difagree-. 


able than the vapour from the gene- 
rality of this clafs of mineral waters : 


if, any diftinction is  Pecellary to be 


made 
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made in the fmell of fuch hepatic airs, 
i fhould be induced to ftyle this par- 
ticulat one an afphaltic air. : 

Genuine fulphur prefents to us one ‘of 
_ the moft fimple combinations, confifting 
only of two principles, an acid, namely, 
faturated with phlogifton ; whereas, in 
the opinion of Bergman, the compo- 
fition of petroleum, under that name 
-comprehending all this clafs of phlo- 
gifticated bodies, is more intricate ; 
imagining that a fmall ‘portion of 
water, by the means of the acid, is 
combined with the inflammable prin- 
ciple: all the fpecies of amber more 
evidently difcover their origin to be 
derived from the vegetable kingdom ; 
for befides their proper acid and oil, 
vinegar is evidently difcovered in them 
‘by diftillation, while the earthy refi- 
“duum may be confidered as aac ma- 
trix. 
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Within a fpacious building (adorned 
without by a handfome infeription, 
laying claim to the high antiquity of 
thefe mineral waters, from the time 
when the Roman legions harraffed 
thefe countries, and made ufe of thefe 
baths for ‘the relief of ‘their difabled 
foldiers) and in a large room belong- 
ine to the edifice, are placed two 
fountains, inclofed in two diftinG areas, 
fix or feven feet below'the floor of the 
room, one ‘called Bouillon, or-Bouil- 
lant, The Boiling Fountain ; to which 
diftinction it has no real title ; and the 
name may have been given ‘to it in 
compliment to a great French com- 
mnander with that title, for there has 
been a military hofpital eftablithed at 
thefe fountains for more than oa cen- 
tury paft. The other is: called:The 
Fountain of Arras, or L’Evequed’Ar- 
ras. 


Both 
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Both thefe fountains refemble in ap- 
pearance fome of thofe at Aix-la~Chap- 
pelle, as well in their brilliancy as in 
throwing up great quantities of their 
air, although in an inferior degree; as 
they are inferior alfo to them in: the 
degrees of heat, for in neither of them 
was the mercury in Fahrenheit’s ther- 
mometer raifed above 75, when in the 
open air it ftood rather below s0 de- 
grees. Neither did the water with the 
precipitants difcover the leaft traces of 
iron being diffolved in them ; although 
at might be fo fubtilely diffufed as not 
to a&t with precipitants ; for.on a fub- 
fequent analyfis of the boue, iron was 
difcovered in it; and I had not time 
to try, by evaporating different por- 
tions of the -water, whether then any 
changes. would be wrought) in their 
appearances( bf ond bi 
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But the moft fingular circumftance™ 
attending the waters of St. Amand is, ' 
that in a flight large building of wood, » 
erected within a fmall diftance of the. 
fountains, and. in. a form refembling 
a green-houfe, the whole:front to the 
fouth being: made of glafs frames irre= 
gularly put’ together; are contained 
more thansa hundred boue! baths ; part 
of which:are-referved.forithe ufe of the» 
company: who: may vifit thefe fprings ; 
another; part» are appropriated to the 
French: foldiers, who ‘are fent to the 
military hofpital: here; erected at the 
expence of the King of France, where). 
thefe unfortunate men, who are either » 
wounded» at land. or fea; or otherwife 
difabled from the hardfhips attending 
a military life, are regularly fent,.and 
maintained at the public expence dur=) 
ing a courfe of thefe waters .and baths, «. 
The 
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“The renfaining baths are kept diftinct 
for the ufe ofthe poor diftreffed fick . 
andJame inhabitants of the. ka eas 
country. » 

Each: bath is of an oblong fhape, | 
and formed: and feparated from each 
other. by wooden frames; rather more 
than five feetulong; and about three 
wide ;. the depth of the ‘boue: in ‘the 
baths could notireadily: be ‘afcertained, 
as will: more ‘evidently appear here- 
after : as to:the confiftence’ of it; they 
are all more orlefs liquid, yet the boue 
in-all of them is in‘fo firmca ftate, that 
no: invalidcan. be forced down into 
them, without firft digging our part of 
the boue, which is all of a dark black- 
ifh colour. 

I before faid, that the Ait of the 
boue could:not readily be afcertained 
in the baths: for in order, if poffible, 
ra ae to 
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to obtain’ a knowledge oP the real 
depths of the fountains, 1 procured 
out of the adjoining woods a ftaff or 
pole 23 feet long ; on putting it fepa~ 
rately into each of the fountains, I per- 
ceived in both of them, about 6 or.7 
feet below the furface, the boue, firft in 
a very loofe texture; the confiftence 
grew firmer, as I pufhed the ftaff lower 
down, but it was frequently interrupt- 
ed by fome folid bodies, perhaps large 
ftones ; in time [readily preffed the 
whole length of itto the level of ‘the 
water in both fountains ;\\but ] cannot 
pretend to fay how much deeper the 
boue might be, as I could not any way 
procure a rod of fufficient length to 
make more effectual trials. 
» The boue or mud in the baths re- 
tains the fame fulphureous or afphaltic 
fmell, but by its expofure in-fo large 
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and open*a building, it is deprived of 
great part of the heat which it mutt 
have had. in the fountain; yet, when the 
thermometer was put more than a foot 
deep into the boue, it raifed it to-near’ 
63 degrees, at atime that in the open 
air it did not rife higher than 47, i¢ 
being early in the morning, rather cold, 
on. the 15th of September, and pata 
the fun was up. 

The method. sine at sieilone fects 
in'the ufe.of thefe baths, is:to bury the 
lower part of the body of the difeafed 
perfon.in them, and up to the arm-pits 
if the difeafe is feated)in the upper part 
of the fpine, or to immerfe'a part only, 
or. any of the limbs affe€ted; and the pa- 
tient is to remain’ in it, either, in! an 
erect pofture; or refting on the furface 
of the boue, with blankets or a fheet 
interpofed, for fome:hours, as the cafe 


bate may 
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may require, and afterwards to be car= 
ried to a hot bath, to be cleanfed from 
this black mud that fticks faft to the 
parts that have been immerfed in it: 
When converfing with the worthy 
Dr. Harrington, on a vifit I lately made 
to Bath,'concerning thefe fubjects, he 
informed me that his uncle, who prac- 
tifed.phyfic at Bath, many years before 
my ‘ingenious friend-came’ there, was 
ufed to relate to him, that when he firft 
came to Bath, it was cuftomary to make 
ufe of the boue, colleéted at the bottom 
of their'baths, as an external applica- 
tion, and‘to keep it, if poffible, in the 
fame degree of heat as when it was firft 
taken from the bath : and my learned 
friend Dr. Marcard, of Hanover, who 
has lately publifhed a very fenfible 
treatife on the Pyrmont waters, tells 
me, that it {till continues to be cufto- 

13 mary, 
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mary, at- Pyrmont, to make ufe of ‘thé 
boue collected in the baths there; asan- 
external application in a variety’ of 
cafes. 

Befides the baths pasasty in the Nie, 
commodious baths are here: alfo. con- 
ftructed to receive.the mineral, waters. 
raifed up. from,,the fountains, below ; 
and. the. degree..of -heat:.is now, and — 
might be readily, :by: art, ftill. further 
and more confiderably increafed,; and 
although there. are fome pumps erected. 
forthe ,douche,-and.. fome’ attempts 
made.to conftruct proper vapour baths,, 
yet the accommodations.of the » place. 
might. ftill be..rendered »much more. 
convenient. and. efficacious, and the fa- 
lutary. effects) of, both the water, and 
boue baths might be ftill Sree | im~ 
proved, . ‘ 

_ One mott cys seie deere bad ic 

been 
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been faithfully executed; has formerly 
prevailed at thefe baths, and ftill pres 
vails, in fome degree, though the prac- 
rice gradually diminifhes (yet it is bete 
ter kept up, I believe, in the military 
hofpital) which is, to“have a reeular 
regifter kept of the cafes fent to St. 
Amand}; in which was entered ‘an ac- 
count of the fymptoiis and fituation of 
the patients when they firft arrived ; and 

an account alfo resiftered i in the book, 
from the GVRP: who ‘recommended’ 
them there; to which was afterwards 
annexed an account of the benefits (not 
always perhaps ftriétly true) that each 
patient had received during his courfe 
of thefe waters and baths; and this 
laft account of the cure was formerly 
figned by the patients themfelves : but’ 
if every degree of credit is to be paid to 
fome of the accounts that are entered 
- fon 
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on the books, and from thence.given 
to the public by a variety of authors, 
whe have wrote upon the mineral wa- 
ters of St. Amand, fuch extraordinary 
cures have been.effected by them, as 
would exceed the belief of the moft 
credulous mem... ... ». 

__ All the writers, who, from motives i 
intereft, or with more honourable views, 
have given to;the public their obferva- 
tions on the effects of that clafs of mi- 
néral waters which are called fulphu-: 
reous, are very. copious in their praifes 
of them. in venereal diforders; whe~ 
ther thefe pretences, fuppofing them 
to be real, are founded on their efficacy. 
in the relief of fuch diforders as. are, 
the confequences of an improper ufe of 
mercury, or on-any fpecific effects they 
may have on the peculiar virus of that 
diforder, cannot admit of a doubt by 

+  fenfible 
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fenfible men; yet the claims of ftilh | 
more extraordinary virtues, in the relief 
of that difeafe, have been advanced and 
maintained with the greateft zeal by 
many authors, in behalf of the waters. 
and baths of St. Amand; infomuch 
that fome of them have even expreffed 
a doubt, whether they did not contain 
fomething mercurial in their compofi- 
tion. eT 

It has been before obferved, that all 
the country about St. Amand abounds 
with mines of foffil coal, and that it 
makes the chief article of their fuel ;. 
every inquifitive perfon, who has lived 
for any length of time in a country 
abounding with coal mines, and has’ 
vifited them, and inquired into the 
nature of their component parts, will 
have reafon to be of opinion, that a 
great part of their compofition was 

originally 
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‘originally in .a vegetable flate 3 and 
might be led’ to fuppofe, that in fome 
‘violent commotions of the earth, in 
"very remote periods of the exiftence 
“of this terraqueous elobe, deep beds of 
‘peat, t together with the:trees and other 
peaaunld productions growing ‘on its 
‘furface, might be buried in fome places 
very deep below it, and there combin- 
-ed with bituminous fubftances that 
‘were in a liquid “form; from this 
“ftate of them, in the combination ‘of 
“thefe bodies together many ages patt, 
‘the fuperior parts of the ftrata of foffil 
‘coal would contain molt of. this he 
“part. of the compofition, which — 
‘all coal ‘mines is called the ca 
“coal ; and the quantity of ‘the bitumi- 
nous parts growing lefs and lefs'down- 
‘wards, till towards the bottom of the 
i fee ‘ftony and other heavier bodies 
| Aa i are 
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are combined with the’ other bodies, 
this part of the mine being the leaft 
valuable as an article of fuel, 

1 once found, in the middle part of a 
ftratum of coal 14 yards thick, ‘a con- 
fiderable branch of anoak-tree, diveft- 
ed of its’bark, but in all other refpects 
a piece of unconverted wood, and to 
all appearance as firm and undecayed as. 
’ #t was when it was originally depofited. 
_.and lodged in the center rR fo Ninige a 
mafs. ° : | 
The two fountains " nimera? war 
ters at St. Amand, though fo near 
to each other in fitwation, appear dif- 
ferent in the quantity’ of their com- 
‘ponent parts: they are, however, S- 
milar in the degrees of heat, nci- 
‘ther of them raifing the thermome- 
ter above 75 degrees ;. yet the Bouillon 
is lefs abundant in its aerial gas, as: 

| S43 well 
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-wellas imits-pecultar airs; and-on eva- 
poration, ‘the fame, quantity ofits 


water yielded; a: few. grains lefs. of: fo- 


lid. contents, than, did) the: water of 


L’Eveque: WPikrrag.; lesa Jo | 
The faturated tincture of see! dnd 


» the’ phlogifticated: alkali, as: has: been 
~ before ‘obferved, gave no evident tefti- 


mony, of any: iron ‘being -contained;in 


thefe .waters.;. though thereiwas great 
_ reafon, from»eether appearances'on the 


fpot, to have expected fome marks 
of ‘it, with *thefe precipitants.’ It is 
not uncommon, when ‘the folution: is 
highly attenuated, and. the quantity 
very {mall} that the iron will not. ap- 


_-pear with the precipitants till the wa- 


ter is half evaporated ; and fometimes ~ 


the evaporation mutt be {till further in- 
. ereafed, before the tefts seule evi- 
. dent, figns of iron\in the water. 9| -! 
sue + Aa 2 Balt 
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Half an ounce of frefh fyrup of vio- 
lets, mixed with two ounces of the wa- 
ter, from both the fountains, ftruck a 
faint green colour: yet the falited terra 
ponderofa precipitated a {mall quan- 
tity of a fpathum ponderofum, which 
was an evident proof of fome portion 
of vitriolic.acid being combined with 
thefe waters. it 9 : 

The nitrated. mercury, prepared 
‘without heat, precipitated a greyifh 
powder, which foon grew,of a darker 
colour ;,and the precipitate with theace- 
tated lead was ftill of a darker colour. 
Nitrated filver, fhewed figns of a {mall 
quantity of a marine acid Allie in thefe 
waters. | otaayr 
With the folution. of hers the mix- 
ture was not equable or uniform, but 
fhewed few figns of a real Pitas 
tion taking place. 
| | T he 
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The concentrated acids occafioned a, 
fmall ebullition, and the acid» of fugar. . 
threw down a fmall portion of: limes»: 

The tincture of turnfole: became: of 
a faint red, but: the concentrated: ni- 
trous acid precipitated no fulphur. >» 

Before 1 proceed to the evaporation 
of thefe waters, and the chemical ana=: 
lyfis of the refidua, it may: be ne 
ceffary ‘to. inform my” readers, | that’ 
the difficulties. attending the removal. 
of my apparatus for that purpofey ain 
the proper “manner 1 could: have. 
wifhed, from: Spa and Aix-la-Chap+ 
pelle ‘to this’ place, and! the utter’ 
impoffibility of procuring any :-con, 
veniences there, or at the neighbour- 
ing town of. St. Amand,» prevented: 
my performing it on the, fpot, in fuch 
manner as I hoped, and may be expect+ 
ed: and therefore, on°compleating the 
4 J Aa 3. evaporation 
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evaporation of thefe waters, in the’ 
fame.mode as in the other waters, I 
put the refidua i in glafs bottles clofely 
ftopped Up ; and took with me feveral 
pounds of the boue, procured at leaft 
a foot below the furface, packed up in” 
a proper veffel and clofely covered up; 
having contented myfelf with fuch trials 
as I could conveniently make at the 
baths, and deferring a more minute’ 
examination of them till I was in pof- 
feffion of more corre&t means s of do= 
ing it. 

On putting {mall ‘quantities of aie 
boue on different picces of iron, heat- 
ed in different degrees, it difcharged 
at firft only watery vapours, but the 
vapour foon became of a fulphureous 
or afphaltic fell, emitted a blueifh 
and fometimes. a reddith flame, till “it 
was Dearly all contumed, ‘and a few 

| afhes 
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afhes only from the earths poner 
on the pieces of iron. » 

As I had taken feveral parcels of the 
boue with me, at the firft convenient 
place that I could procure a ‘comme- 
dious apparatus, which , was Paris, TL 
expofed one parcel : of it to diftillation 
in a reverberatary furnace ; ; after the. 
watery parts. were exhaled, I put a 
receiver to the retort, and having pro= 
perly luted the veftels, I directed the 
fire to be raifed to a {trong deeree, and 
continued it for fome time, when I pro=. 
cured half an ounce or more of a liquid’ 
of a deep red colour, which was fil-. 
trated through paper barely moiftened 
with pure water; and this liquid evi- 
dently appeared to the tafte and 
fmell to contain a volatile alkali ; it 
effervefced ftrongly with a moderate 
vitriolic acid, fenfibly fo with diftilled 
Ba “Aa4 © vinegar, 
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vinegar, and but very. little rath the 
marine acid. | (ano 
On evaporating 70.50, cubic inchés 
of thefe.waters at St..Amand’s baths; 
over a very gentle fire, the pellicle did 
not begin to fhew itfelf. fo foon as in 
thofe of Aix-la-Chappelle, and. part of 
it, when it.appeared, feemed to-refract 
fome of. the prifmmatic colours ;, from 
whence I was more. furprized to. have 
found no changes take place, with the 
precipitants appropriated. for the dif= 
covery,.of iron’ in. water.:, when more) 
than half of. it was. wafted, the dirty, 
whitish pellicle was precipitated to, the, 
bottom. of the veffel, and a foft,*unc- 
tuous fubftance, floated,.on the. furface 
of the, water, which gradually difap-- 
pearing, a.dark-coloured matter ap-- 
peared, precipitating in the remainder, 
A? the water, till, on compleating the: 
' evaporation; 
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evaporation, a foft*black powder ‘re- 
mained in the bottom of ‘an earthen’ 
- glazed veffel; near thirty grains in quan- 
tity, exactly refembling in colour and’ 
fmell the’ boue’ in the baths; though 
the latter was much lefs fenfible than in’ 
the boue, and the tafte of it was nearly 
the fame, but lefs pungent on sa 
' tongue. 

__. ‘The appearance ofthis asvlcleiaul? 
ed fubftance in the refiduum was the 
more furprifine to me at’ the time, as 
I had juft been reading an hiftorical 
and analytical effay, publified by Mr. 
Defmilleville,.a phyfician of fame and 
character, on the waters and boue of St. 
Amand; in which he:relates, ‘that jn 
the month of May, 1767, he had made, 
with the affiftance of an able chemitt; 
a Mr. Decroix, of Lille,-an exact’ ana: 
tyfis and ‘wie enquiry into’ the’ na~ 
| ture 
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ture and folid contents of both the wa- 
ters and boue. 3 
On the fuppofition that shai gen- 
tlemen. had really made a proper eva- 
poration of thefe waters, for in one of 
their twenty. experiments, they relate, 
that. on the evaporation of fix pounds 
of the water of the fountain of Arras, 
the ftrongeft and molt. impregnated 
with contents of the two (in the courfe 
of which they obferved the pellicle that 
was formed on the furface of the wa-. 
ter to, be unctuous by. the touch) and 
that when it was evaporated to. drynefs 
they difcovered only. 24. grains, of a: 
neutral falt, but do not fay of what. 
kind; it muft appear, fomething ex-. 
traordinary, that they fhould, not take. 
the keaft notice, of fo fingular an.appear-. 
ance: and the greateft part.of the lift, 
of their experiments: (an account of. 
which - 
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whi¢h’ Mr Definillevillé and °Mr. 
Trecourt have publifhed) ‘are ‘em=-" 
ployed ‘in’ fhewing the effeéts' of ‘the 
waters in the difcoloration of metal- 
lic fubftances, and other ‘trifling pro- 
ceffes, to prove the exiftence of a real 
hepar fulphuris’ in thefe waters, and 
which in reality they did not, and could - 
not find, by the methods purfued, ifany 
others would have proved more fuc= 
cefsful ; and the diftovery of an hepatic 
gas has been eftablifhed fince that time, 
and could not be'well known to'them. 

~ Such an appearance -as I have re- 
lated, (and which confirms the opinion 
they wifhed to ‘know, that the boue in 
the baths is in’great part, if not alto- 
gether, a real depofit from the waters) 
would have been of the utmoft impor- 
tance in filencing the unfavourable re- 
ports which “had been propagated 
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by an anonymous author, who hadiat- - 
tacked the reputation of the waters of 
St. Amand in their moft fenfible part; 
as deriving all their fulphureous tafte ~ 
and fmell from a filthy inking morafs 
in the middle of a large meadow, and, 
from whence he has faid all their putrid 
vapours were derived ; that their fame 
and character was ..entirely | unme-. 
rited ; and that. the reports propagated: 
of the extraordinary.cures effected. by 
thefe waters were without foundation, 
notorious falthoods, and a-grofs im- 
pofition on mankind. 

This unknown writer, againft hole | 
malicious afperfions Mr.Defmilleville’s 
book was written, and the plan of} his: 
analyfis primarily undertaken, had af- 
fertedthat the moft {crupulous andexact 
experiments had néver, yet difcovered: 
an atom of fulphur in thefe waters:.the, 

: reality 
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reality of whichis very feebly fupported 
by Mr. Defmilleville; and on burning 
only a part of this refiduum on heated 
jron, the fulphureous vapours and 
flame which it exhales would have more 
effectually eftablifhed the reality of it 
in the water, than five hundred fuch 
experiments as’ he has related.’ | 

Mr. Defmilleville feems to have ta- 
ken no notice'of another circumftance, 
of great import in'his defence of the 
reputation and character of thefe foun- 
tains and boue,; which would have 
afforded him a mode of accounting 
for the bituminous and fulphureous 
fubftances, ‘and’ which he could be 
no ftranger to; and given him am- 
-ple ground from whence he might 
-have obviated all the fufpicions of the 
neighbouring morafies contributing i in 
a degree to the formation of his fa- 
om vourite 
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vourite, fountains and baths; this: is 
the great abundance of pit-coal_in all 
the furrounding country:. and had.he 
_attempted the analyfis of his boue. by 
diftillation, h he might have learned from 
Mr. Venel, how far the, analyfis. of j it, 
_expofed to a ftrong fire in a rever- 

beratory furnace, will, refemble the 
analyfis of the charbon. de. terre, by ex- 
periment,— Vide , his . Treatife : fur.jla 
Houille. —And fromthe regitter of the 
Academie, Royale des Sciences we.are 
| informed, that, fromthe experiments of 
Mr. Morand le. fils, Mr; Vauconfon, 
Laffone, and, Le, Roi,, November 25, 


1769, certify, that, the vapours from — 


charbon, de, terre in; burning. are_bi- 


tuminous, and not ftri@ly fulphureous, 
as generally fuppofed ; and this certi- 
ficate from the Academy. of Sciences — 
was obtained to certify, that the ufage 
| of © 
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* of foil coal for culinary purpofes, and 
“warining rooms, was not attended with 
. any injurious confequences to the 
‘health of mankind, where the grates 
“and flues from the chimneys a are pro- 
“perly conducted. 
“We have before feen, in the waters of 
‘Spa, that under evaporation, as well as 
by ftanding in’ the open air for any 
Jength of time, as foon as the prif- 
matic colours difappeared ‘in the pel- 
licle, it broke into’ pieces and fubfided ; 
that the waters then ‘loft all ‘their 
lively and brifk tafte, and would thew 
no changes or alterations with the pre- 
cipitants ;° that the volatility of the 
hepati¢e gas, either in the open air, or 
under fimall degrees of heat, foon de- 
- prived the waters of Aix-la- Chappelle 
“of their finart pungent tafte, as well as 
- of their difagreeable odour and flavour; 
5 1G and 
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and that the refidua’ of thefe Jaft wa 
ters appeared of a white-fhining colour, 
in no fhape of a dark brown and even 
black colour, like the refidua of thofe 
at St. Amand.—It muft reafonably be 
expected, (for want of the whole of 
our apparatus to render it compleat, in 
order-to form an accurate analyfis of 
the boue and the refidua on the fpot) 
that however carefully the boue might 
be packed, or the refidua preferved in 
bottles clofely ftopped, the volatile 
parts of them, fuch as the afphaltic and 
hepatic airs, would in part, if not alto- 
gether efcape, in being carried fix or 
feyen hundred miles, through: Paris and 
back to London, and kept there fome 
months:before proper leifure could be 
_ found, and every other neceffary pro- 
vided to examine into them here. And 
veal ohn i ; . that 
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‘that this was. really the cafe, the 
fubfequent experiments evidently e= 
vince. From this decompofition of 
the fabftances, vain and uncertain muft 
_ be every attempt to eftimate and af 
eertain with accuracy the proportional 
quantities of the different fubRances 
_ found in both the boue and-the refidtia; 
and therefore, to avoid any miftake and 
every wrong information in this part of 
the analyfis. no table is formed of the 
‘Yuiantities of the different component 

pares. is 13 eM ¥ 
When ell thefe feveral fubftances 
‘depofited from the waters were treated 
‘with a dilute vitriolic acid, a confider- 
able effervefcence’ took place, amd 
mauch fixed air was difengagedi:—On 
‘boiling different quantities of the boue 
with the fixed vegetable alkali, no ap- 
Bb pearance. 
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pearance.ofia hepar.was to be traced on 
an examination of the alkali. ie 

No, fulphur,. was, ,fublimed , from 
he boue»when heated eid a sear 
heat.: Ns 4 sins 
. When, put on. hot) irons, it gave no 
ne flame, nor. exhaled any, fulphure- 
ous vapour, 

» The nitrous: acid cencaee no ful- 
sshstr from, the mafs. {offsep ods, 

_ When acids, patienlaile the marine, 
are poured ‘in large quantities on the 
boue, it exhales an hepatic vapour. if 

Fight parts-of diftilled water being 
boiled for fome time with one -of, the 
boue, and then filtrated,.gave the fol- 
lowing appearances:on examination: , 

A quantity of lime-water added to 
the diftilled water, after boiling. with 
the boue, produced no precipitation, 
and effected no apparent change. / 

No 
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‘No change appeared fron falited 
lime, " EEE. ae 

" Nitrated filver, added’ atop ‘si atop, 
produced no white curdly precipitare.’ 

Nor was that effect produced on the 
addition of a folution of mercury ads 
without heat°in the nitrous acid. 

The acid of tugar gave'‘aniimme- 
diate appeararice of white denfe fri, 
when the fmalleft portion was added; 
Gf a fufficient*quantity being employ- 
‘ed, a copious precipitate of faccharated 
lime was, ‘after fome time; procured.” 
“'Salited terra pondefofa'@ave a co- 

Shue precipitate of \baro-felenite. 
On evaporating the water, no. faline 
pellicles, 6r'tendéncy to: ferm regular 
| -chryttals, appeared ‘but aiwhite powder 
‘was thrown ee, al oak was a as to 
HE SyPLAMY Of boQUHOIg SOG Q45 
Adarcer gi mntity. of water took up 
Or! Bb 2 Sth 
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the wholelof the gypfum belonging ta 
the: niud:thatiwas examined.) bovpeqe 

Another part of the boue, on’ which, 
a proper! quantity of water had; been 
boiled, was, expofed 0 thé; action -of 
diftilled vinegar, as) long: as the | acid 
pcan takemp anyithingy:n} flor sida! 
“The! difalled vineear, /thus) chiwbeds | 
gave the following appearances ‘with 
the preeipitantssicqmods Zgtote st 

ofDhe uincture sof: galls ehaktie down a 
‘confiderable blackith-brown: fediment.. 

“Tbe Pruffian alkali! gave, a\coptous 
“prteap itation.of Pruffian! blue. | 

' Saccharated: lime qwas ‘thrown down 
jn abundance on the addition of the 
acidjof fugar, 10 eSITInkap 

Aerated fixed. yeeetablé adkeals ii 
3 dawoia white precipitate ; which with 
vitriolic acid formed a white:and dif- 
rea {cluble eri which was gyp- 
fum ; 
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fim; anda bitter’ foluble fale, which 

appeared to’ be a -magnefia vittiolated; 
or Epfom fale. PAG, T9GIORL: 

Marine acidy digefted withothe res 
mainder, after the ‘operation of the dif 
tilled water and>vinegar, left an info- 
luble refiduumy which was filitéous; 
_and.was found, alfo "to have taken! BP 
argillaceoussearth. - ot od | 
The grofs component parts» being 
hus’ deraéeed; the examination was-not 
carried anytfarther) 2 o8ld sidsitepiinoes 
‘By the roreeme esl eciatil and experi, 
ments, the! following’ principles: mani 
teftly appearetl to'be contained, thou gh, 
for reafons’ before: ‘given, the! propor 
tional quantities of eachtare’ not ate 
tempted: to: be! sftriGtly:afcer tained in, 

gi houe and ee of eee waters.» 
‘Aeratedvlimesar: othe LOTFI: 
‘GY: o Aer ated! maghelia; - idulok yblund: 
oa Bb 3 ~~ Aerated 
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BY Aerdted } Ipbasnisfiy! arsbor: sore 
so) Calx-Vviriolatay or felenite, 5 4c 
lous “Argillaceous, and ‘Giliceous, sila 
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Seat Retard: stiagiteltogeeieting 
again inithefe waters, and having be- 
fore been’found infoilargea-proportion 
ii ‘the Peuyhon | waterrat Spay it may 
not be iinproper, tbefore the: clofe of 
thefe’ examinations, .'tolomake:a few 
curfory “obfervations bond smagnefian 
earché, inorder the better too tinder- 
ftandithe nature of them;:as” well: as 
to clear up the confufiom)that ‘appears 
in foméof the beft'writersion minéral 
watcrs if general) througho their want 
of precificn! in diinguifhing, the dif. 

ferent’ abforbent: éarthgon sit to fio 
i Liser, -Sbort, Rutty, “and many athe 
me aR more 


tors J Pie 
more modern fyftematic author, talk 
of a calcarious'Glauber’s fald éxifting 
in many minéral waters; with as:much 
propriety as they might call felenite a 
sypfeous Glauber’s-falt. 
And this is one inftance of the. 
number of tmaginary. different; fub- 
ances that have been introduced into 
the analyfis:of mineral waters, by new 
combinations, merely througitthe|im- 
propriety» of the! terms. by, whichi they 
are denominated, and making fucha 
variety of abfurd diftinctions where the 
proceffes of naturé, if .properly  at- 
tended. to and: uhderftood, will:appear 
ce: moft fimples))), emer 
~The, general, effects of mnacnetia: ids 
sie aerated, shave been already at- 
ténded. to: in! the - Introduction, ;, and 
moft of the above writers having no 
other knowledge of this earth thanvits 
S108. Bb 4 effer- 
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- effervefcence with acids, itis no won- 


der that they deemed it to be a: cal- 


¥ ¢ariousrone, and thought no ‘other 
» eriterions neceflary to diftinguifh it 


from lime. Hoffman: had: informed 


‘them, that crabs- eyes; prepared oy- 


yy 


“fter and ege fhells, faturated»with the 
ovitriolic acid, gave out a fubftance 


that was almoft devoid.of tafte; where- 


‘as the magnefia earthy united with the 
-ofame acid, yieldedva bitter »purging 
falt»fuch asrexifts:iniEpfom waters: — 


-omonttrateds that the nature of magne- 


fian earths holds forth conftant»and 
diftinét properties, by which they may 


“be diftinguifhed from limetand cém- 
“amon calearious bodies. 210 


The: foregoing» authors! have alfo 
formed another clafs of mineral waters, 
and which theyifuppofertoicontain a 

calca- 
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--ealcarious:Glauber’s falt; united with a 


~ portion’ of fea -fale;,and inform: us: alfo, 


‘that this combined falc wilbnot-readily 


a chryftallizeju nlefs uniter sudden changes 
ofromagreat! degnets) df heat: torrequal 


degrees; of colsiyp anthithanat becomes 


. delioudinereimirhelfitos sor aimaofphe- 


oricali air whereas: fuch;- comimations 


arife from idalited: > magrielna,y or: the 


magnefaninearthscombinectl,, with: the 


marine acidg and fuch) an) union con- 


ftitutes aigneatpottion-of >the folid 


-scontents' of feaswater,, and: forms! what 
5D i tia called the bittern im fea- 


watersiino> iyo} 
r Maontfidn Saha 1S) a: diding: Hy 5 


. Sala ‘from! lime, tetra ponderofa, 


arcillaceous -and. filiceous earths, 


‘commonly ocalled .clay,. and flint : 


~fhould all ithefe: different, ¢arths, be 
seduced into the |fineft, powder, and 
rubbed 
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subbed together with diftilled .water; 
they will not afterwards’ be {parable 
from one another but by their proper 
folvents; but he would depart greatly 
from. truth, who. fhould from thence 
deny that magnefia, or any of the other 
earths, diffolved or fufpended in the 
water, did: not really: and diftinctly 
éexift in it; and from: thence con- 
clude that «the different varieties of 
them were produced bythe different 
faline bodies: with which! ‘they may 
be united. This earth exifts in Spa, 
Pyrmont, ‘and: Seltzer ‘water, om ‘the 
very fame ftate as’ we have ‘it’ from 
the fhops, and generally prepared: by 
precipitation with an alkali from Ep= 
fom falts, and deftitute of wipes acid 
except the aerial one. ES 
Marine falt is formed by iveft union: 
of the marine acid «with othe! mineral 
| foffil 
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foffil alkali, called natrom alfo; but 
natron, combined: with ‘the vitriolic 
acid, makés Glauber’s falt; and this 
laft. acid; by-its union with clay or ar- 
gillaceouso earth,» makes alum ;: the 
fame combined with lime, or :calcarious 
éarth, forms felenite. ‘The magnefian 
-éarth, laftly,;combined with ‘the vitrio~ 
lic acid, forms the bitter purging falt 
called -Epfom falt; and which exifts 
alfo:in' the:fame form in Seidlitz, Seid- 
{chutz, Jeffop, and bole other wa- 
ters. : 

It were:much to be withed, that, in 
all our inquiries after phyfical know- 
ledge, and:the inveftigation of truth, 
_when deep: irefearches) into the na- 
ture of) the» component. parts, and 
well-conducted experiments, have re- 
peatedly afcertained the properties and 
‘ished characteriftics of | any 

natural 
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natural, combinations, the application 
of any other; loofe and vague terms, to 
fuch complex ideas, may be avoided 
as, much as, poffible. 

. The generation andireciprocal tranf- 
mutations of bodies, are inquiries of 
fo fubtle; and, intricate ‘a ‘nature, ‘that’ 
nothing certain, fhould! be:affirmed of 
the... fimple | parts, ‘by! bare! fimilitude 
cnly,. orsia| few unconnected experi= 
ments upon parts» only woft the com- 
pound ithe: firmoagreement of" botlt 


analyfis and fynthefis are abfolutely né=! 
ceflary, finally::to :eltablifh the! (precife® 


ideas of the component parts, “aswell 


as of their modde?of unioms! andavhen 


once folidly fixeds, the application) of 
other terms, through the abufe of words, 


expreflive of any:difference im theirvef-' 
fential properties, would beideftrutive 


of 
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df its. excellence, as well gg2 ‘put! an 
end tovalls voertaihity in natural know? 
ledge ; 9d yarn jbi xelqmos Woe 
There are many’ different ways ‘of 
preparing magnefiay the'beftand pureft 
is procured: by precipitation from Eps 
fom falt; with sa “large cquantity ‘of ‘al 
kali: thealat! lixivid) of “titre afid “of 
common fale; and\which will notch ryt 
tallife, contaim magnefia idiffolved” in: 
nitrous on mar ine acid); andthe mag 
nefia’ may: be. colle&tedfrom: them’ by: 
precipitation, : evaporation) tovdrynefs, 
aad a fubfequent ‘calcination':' but ‘the: 
magnefia thatas thus obtained by cal- 
Cination is not.equal to that iwhich is 
prepared by; precipitation from Epfom 
falt,; the former; |1f obtained ‘from the: 
hxiviuny of nitre; is adulterated with: 
lime ;,,and .the common? falt: will’ al-- 
%G ways 
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ways ‘l¢ave'fome marine acid, not to 
be feparated from the magnefia; the 
force of the fire alfo will diffipate fome 
of the fixed parts of the 'magnefia, and 
therefore leave a’ greater proportional 
part of the marine acid. When mag- 
nefia is prepared from Epfom falt by 
precipitation, it may be rendered ftill 
purer by calcination, to free it from 
water and aerial acid; uncalcined, it 
occafions in fome habits uneafy fenfa- 
tions in the firft paffages, by giving 
out its aerial acid ; and calcination 
increafes its purgative effects. Mag- 
nefia forms with the acids the fame 
middie falts ; it does not grow fenfibly 
warm with water, nor diffolve in it, 
like lime ; and, from all the experi- 
ments hitherto made upon it, it appears 
to be a genuine pure earth, | 

Ite 
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Its. medicinal. powers, are, too well 
known, to.require any attention here ; 
and_it,,is, alfo |fufficiently, underftood; 
that, asa purgative,, it.1s;uncertain in 
its effects, from its union, with acids, 
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MEDICAL REFLECTIONS. 


-'N experienced phyfician may, from 
the foregoing examination, im- 
perfect as. it. is, of thefe waters and 
baths, be induced to think (on a con- 
fideration of the form of thefe boues, 
and the compofition of the materials, 
a€tuated with afphaltic and fulphu- 
reous airs, when they are impregnat- 
ed with proper degrees. of heat) that 
a ufeful application, in a variety 
of fhapes, as well as a good inter- 
nal medicine, is held forth in them, 
in a variety of difeafes, as well as 
external corporeal affections, . from 
wounds, accidents, and. contufions, as 
through debility and contractions of 
the limbs ;. and that it is of high mm- 
7 | port. 
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port to the public, as well as to every 
perfon who may be interefted in the 
reputation and fuccefs. of the boue 
baths in particular, of St. Amand ; 
efpecially the latter, to attend to every 
poffible improvement, for a more ele- 
gant as well as a more convenient and 
efficacious mode of their application, 
if they with to improve their property, 
and maintain the fame and credit of 
their baths. _ 

Though I do not — to believe 
all the marvellous ‘relations of ‘their 
extraordinary efficacy, in a variety of 
cafes that are here ‘recorded, and cir- 
culated by various authors that have 
written upon them; yet I am fo far an~ 
advocate in their fupport, as to think 
that fuch ‘cures may be here fome- 
times effected, by a variety in the 
modes of their application, when ju- 

Cre dicioufly 
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dicioufly directed, and. the many me- 
thods, of ufing. both the waters and. 
baths have obtained all the, i improve~. 
ments. they, are really. capable. of ac-. 
quiring, as could not be accomplifhed,. 
if at all,, in fo fpeedy and compleat a. 
manner, by any other of the ,waters. and. 
baths at, prefent known i In, th Ba 
of the world... he : 

ates he general ftate of medicine, as. 4. 
{cience, till towards the middle of. the, 
laft century, was. founded on the prin-. 
ciples, of the, fyftem) originally taught. 
by Galen: and though Paracelfus, Se 
other romantic authors,,.had.intro-, 
duced, many, chemical preparations in- 
to medical practice, yet the fyftem it- 
felf {till continued to be fupported and 
maintained, by referring. all, the dif 
ferent appearances, . both of, health 
and difeafe, to the ftate of the fluids. 


only. 
The 


(se) 
‘The difcovery of the circulation of 
the blood; happening about that time,’ 
drew the attention of the moreé learned 
profeffors to the confideration of an 
organic fyftem exifting in all ‘animal 
bodies ; this knowledge ‘led them’ to’ 
the application of mechanics, in‘ the’ 
explanation of many parts of! the ani- 
mal ceconomy ; but many ‘defeéts 
arofe from ‘their being ‘little able’ to 
carry this branch of natural philofophy 
toany great extent, or explain all the 
parts of it ina fatisfaétory manner : 
and though’ chemiftry began’ at ‘this’ 
time, or very foon afterwards, to pro-’ 
mife greater refources in the’ explana- 
tion of many phainomena’ inthe hif- 
tory of difeafes, yet the’ humoral’ pa- 
thology ftill continued to compofe the 
great bulk of meeety phase: of phy- 
fic. 
(ay It 
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‘It had been obferved, from very 
ancient times, that every animal body 
contained in itfelf a power or ability 
of refifting injuries that were offered 
to it from without, by which alfo 
it could frequently relieve itfelf, and 
remove difeafes that were introduced 
into it; this was attributed to fome 
agent in the fyftem of the animal body, 
and which was called nature ; and 
which, under the term vis conferva- 
trix, Or medicatrix, has maintained i its 
eround till the prefent times. 

Stahl placed this power in the ra- 
tional foul, which acted independently 
of the body, and, from its knowledge 
of the offending caufes, would excite 
certain motions in the animal fibres, to 
obviate their ill effeéts, and by thefe - 
means get rid of all the confequences 
from the injury that had been offered 


to the fyftem. 
Hoffman 
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Hoffman changed the medico- -orgar 
nic power of Stahl, feated in the foul, 
into a medico-mechanical © power of 
nature : both which fyftems, in the 
hands of all the learned men who em+ 
braced .thefe doétrines, produced a 
very feeble and defective mode of 
practice, leaving more to ‘be hoped 
for from the powers of. nature than 
the events of the difeafes could jattify ; ; 
which fuperfeded all the attempts of 
art, and led to an. abfolute rejection 
of fome of the moft powerful reme- 
dies, fuch as are opium and the Peru- 
vian bark ; a fyftem which ought never 
to be generally admitted, but where 
the inability of art to give relief is 
manifeftly ftriking, and has been con- 
firmed by ame, though vain, at- 
tempts of cure, | 

Ttwnuft however be confefted, that, 

Sie eae | from 
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from: various: parts: of ‘his:works, it 
manifeftly appears, that Hoffman him- 
felf was not perfeétly fatisfied with:the 
doctrine 2 he was ever eager’ to adopt 
new fyftems, through theowarmth ofa 
fanguine temperament: yet; as he had 
a» clear»head, and» a: good heart, he 
foom perceived great defects.in it; and, 
by new: modifications of the-epinions 
of shis; predeceffors, aswell. as his own 
doétrines,» he» abfolutely. gave rife. to 
the. great; improvements that; have 
been fince made in the more fuccefsful 
methods of practice, by theantroduc- 
tion of -fpafm, or fimiple atony; and 
‘brought: forward:a mew: pathology,.in ~ 
which thedymptoms of many difeafes 
are deduced from difturbed motions‘of 
-the folids; more evidently’ than : they 
can be from any. vitiated:difpofition ‘of 
they fluids’; and which: ‘he ‘refers, in 

i many 
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“many. parts of his-writings; tov preter- 
-natural-affections ri the nerves bain the 

snervous fyftemy yijtorieq ton 2sw 3 
‘oo Infinite are the sBliadicns which 
phy ficians owe! to: Hoffman; for lead- 
‘ang them santo’ ‘this «train: of: invef- 
etigation ; ‘and: therevis ftilligreat rea- 
fon to ‘believes: that itherexvremainis 
«much room to carryour inguiries ftill 
farther tha they have already been, 
obefore we fhalbattain tothe, moft per- 
fect mode of: practice :ithe dubjed is 
attended -with anfinite difficulties, for 
the: laws» of theo nervous cfyftem,) in 
omanycircumftances of «the !:animal 
ceeconomyy ‘are by no: means) hitherto 
eafcertained s) we muft-not be:furprized 
‘that Hoffman, blinded: ashe {till was 
with the abfurdities: of the humoral -pa- 
\thology;; madeono further: progre fs: in 
(ia “oon ‘almoft! inexplicable, when 
IBC Coe 4 Boerhaave, 
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Boerhaave,-a man of greater abilities, 
and univerfal erudition, left the fyftem: 
loaded .with great. imperfections and. 
deficiencies, infomuch that anew one; 
and. a better, if Sconetes fill BK 
neceflary.., 

It will mi required on this occafion 
to point out the defects of Boerhaave’s: 
fyftem, though: juftly founded on the 
rigidity, gr laxity of the-fimple folids 
-primarily,; but the danger of -his fyf- 
tem feems'to, arife from fach mittakes 
as. may lead us into erroneous practice. _ 
His inattention to the changes that may 
happen in the living folid, changes that 
feldom take place in-the {imple fibre, 
confideredonly with regard to its ori 
ginal laxity or rigidity, may’ be one 
and a great caufe of frequent: errors. 
His fuppofition of an acrimony oor 
lentor exifling in the ftate and :con= 

dition 
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dition of the:animal fluids, maybe an 
other fource of great miftake';’ and* 
this opinion feems evidently’ apart of 
an hypothetical humoral pathology. —" 
Another imisfortune, attenditio every” 
modification of the humoral. fyftem, 
arifes from the diverfion it oceafions 
of our attention from the various mo- 
tions exifting in the animal’ fyftem, 
upon which the phoenomena of difeafes * 
mott certainly and’moft ‘generally de- - 
pend : and Boerhaave’s ‘acid’ and’ al- 
kaline acrimony ‘of the “fluids' is not 
only hypothetical and unfupported by 
faét, but is inconfiftent’ with ‘other ge- 
neral doétrines' he‘has advanced; and 
juftly, of the general nature of the ani-? 
maliffuids;smm pyxbign 10 Yto. Bats 

The ufe that is intended to be made 
of the:preceding fhort narrative'of the 
— fyftems’ of medicine, as a {ci- 
enc, 
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ence, prévailing in the world in differ- _ 


ent ages-—and which have governed: and 
direéted the practice of all the phyfici- 
ans who lived in thofe different times— 
is the application of thefe different fyf- 
tems to the medicinal ufes of different 
mineral»: waters,: and: to: the: different 
views that, phyficians; muft have had, 
under the influence: of :fuch' different 
doctrines, in felecting: the-choice of the 
different: mineral waters,» and recom- 
mending }any=particular ones: to: their 


cpatients3 (which application asiin- - 


tended; to+be, made *exclufive: of: the 
facts, collected «from yexperience, ‘and 
delivered:to the world-in:the different 
hiftories and publications of :cafeswhich 
have received:benefit from the ufe of 
thefe feveral different mineral waters. 
» ‘Ehe difeiples of Galen,» andthe 
patrons of plethora and cacochymy: of 
the 
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the fluids being the only caufes’ of dif- 
eafé; muft dire their’ attention: prin- 
cipally to: mineral waters abounding 
~with: abforbent. and ‘alterative’ earths, 
joined to’ purgative falts: and the dif- 
ciples and fiicceffors of ‘Stahl,’ if any 
ftill remain in» Germany, feem to have 
beemactuated by fuch motives, chiefly, 
‘nridirecting itheirspatients to take all 
minerab waters imexcefiive large quan- 
titiess hence, whenever’a’ German is 
fent to’ any: mineral water, of whatever 
mature it:may ibe, he will be fure to 
sdrink three times the quantity that'the 
people fromyany other country do. 

‘oo Phe, admirers\:of Hoffman, who, 
under every «modification of ‘his doc- 
trines, flill continued a humoral patho- 
logift, will: put great-confidence in the 
alterative principles of every mineral 
water: while ‘others, who are‘ftrick 
sil with 
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with his doétrines of fpafm, will fearch 
for fedative qualities i in the waters; in 
which they can place the greateft de- 
grees of confidence. 
_ The fchool of Boerhaave will fearch 
for cold and warm baths to relieve the 
difeafes arifing from the lax or rigid fi- 
bres of their patients ; and happy would 
it be for them if their phyficians were 
equally inftruéted in, thofe changes 
which may more abundantly affeét the 
living fibre: it is equally to be hoped, 
_ that practical experience has taught 
them to look upon acid or alkaline 
acrimony as imaginary caufes of diffe- 
rent claffes of difeafes.—And the dif 
ciplesof every other {chool of medicine; 
in thefe more enlightened and better 
inftructed times, will diligently attend 
to the effects of mineral waters on, the 
different animal motions,. without {pe 
culating 
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culating on thofe fanciful hypothefes, 
which have ever been found prejudi- 
cial to the caufe of real fcience in ge- 
neral, but, when applied to the ftudy of 
medicine in particular, can hardly fail 
of being attended with confequences 
fill more ferious and. full ‘of dan- 
ger. 

~The myfterious parts of riGhade 
when confidered as a {cience, if there is 
any myftery in the art of healing, (and 
the lefs there is the better) independent 
of real knowledge and {cience, ‘aided 
and affifted by experiencé, and a faith- 
ful and conftant attention to the rife - 
and progrefs of difeafe—have been {6 
long involved, and through fo many 
ages, under thick clouds and darknefs, 
from a fuppofed variety in the different 
kinds of acrimony exifting in the hu- 
fidrW Bhd “Raids ane The” alt ieee 

Reet) s has 
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has’ been’ fo long’ encumbered with @ 
confufed farrago of ufélefs compofi- 
tions; called medicines, calculated, as” 
is fuppofed, to correct fuch imagi-" 
nary fharpnefies 1 in the blood and hu- 
mours’; that a true phyfician will — 
think it his duty attentively to confi- 
der what are the real powers of nature, 
in the relief of the melancholy lift of 
difeafes to which the human frame is 
either liable, or expofed, from in- 
temperance and impropriety of con- 
duct ; and he will foon find, when 
put into a proper track to invefti- 
gate them, that thefe powers are de- 
rived, as well as the difeafes them- 
felves, from a very different part of 
the animal fyftem ; and, befides what 
information he may obtain from the 
beft writers on the /olidum. vivum, 
and the doétrines of irritability now 

| taught 
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taught. in the beft.fchools. of medicine, 
he will think. it the principal part of 
his. profeffion to underftand, and com- . 
prehend fully, all the caufes and effects 
of animal motions, as far as the know- 
ledge of them can be obtained is hu- 
man fagacity. 


B Ply y os! 


(400 j 


POSTSCRIPT. 


e % HE Author of thefe Effays pur- 

pofes to have them tranflated 
into French, under his own infpection, 
next winter; to which will be added, 
fuch further information as he may ob- 
tain on a fecond vifit to the fame 
fountains, this prefent feafon: and fuch © 
additions, fhould any occur worthy of — 
notice, will be printed alfo in Enelith, 
next winter, for the accommodation ~ 
of the purchafers of the prefent Trea- 
tifes. i 

London, 
July 1f, 1788. 4 


